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*** SPECIAL OFFER TO NEW READERS AND READERS RENEWING THEIR SUBSCRIPTION*** 

I *** SOFTWARE LIBRARY, VALUED AT OVER $100- FREE!!!*** 

PAGE 1 

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

Convert your Level II TRS-80 or System 80 to operate as Play poker against your computer, complete with realistic 
a Level I machine. Opens a whole new library of software graphics. 
for your use. 

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

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

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

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

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

MI CROSOFT COMMENCES PRODUCT I ON I N  AUSTRAL I A  

�H CROSOFT one o f  Ameri c a  • s 1 argest and most prest i g i ous  pub l i s hers o f  computer software , h a s  
commenced producti on i n  Austral i a  i n  a joi nt venture with Wi ser L aboratori es. Wi ser-Mi crosoft 
al ready has some of i ts C P�1 and Appl e products i n  producti on in Sydney and i s  addi ng to i ts 
range d ai l y. Thi s i s  wel come news for TRS-80/System 80 users , s i nce Mi crosoft software has 
been s omewhat di ffi cul t to come by of l ate , due to l ong supp l y  l i nes from the U.S.A. whi l st 
the pr i ce of software on d i sks has s ky-rocketed wi th the i mpo s i ti on of the onerous 35% duty. 

A few i ssues ago , we stated that the Hong Kong manufacturer of the System 80/Vi deo Gen i e had 
no p 1 ans to produce a co 1 our computer. More recent i nformati on s uggests that statement i s  
i naccurate. We hope to be abl e to reveal more i n  the next i ssue. 

Rumours conti nue to abound that the Mode 1 I TRS-80 i s  to be dropped from sa 1 e i n  Austra 1 i a. 
Thi s t i me ,  the strongest rumours are comi ng from wi thi n Tandy Austral i a. Li ke the rel i gi ou s  
sects whi ch peri odi cal ly pred i ct t h e  end o f  the earth and then s heepish l y ,  return t o  thei r everyday 
busi ness a day or so after the predi t i on fai l s  to materi al i se ,  we have on at l east two occas i ons , 
predi cted a defi n i te end to the sal e of Model I ' s  i n  Austral i a. Probably out of a sense of 
spi te ,  Tandy h as proved us wrong on each occas i on !  Thi s t i me we wi l l  wai t and see. 

For some t i me now , Tandy Austral i a  has been sel l i ng TEAC di sk dri ves for the Model I and T andon 
dri ves for the Model 3. The 1 atest dri ves , whi ch we understand wi 1 1  be so 1 d for both the Mode 1 
I and �lodel 3 ,  are a hybrid. The body ( i .e. the el ectromechani cal parts ) i s  made by T andon 
but the el ectroni c s  i s  made by Tandy. Li ke MP I dri ves, standard Tandon dri ves have al l the 
el ectroni cs necessary to run dual -heads. Thi s i s  not the c ase wi th the new Tandy el ectroni c s  
whi ch are unashamedl y  for s i ng l e- s i ded dri ves only. I t  seems that Tandy wil l not b e  bri ngi ng 
out l arger c apaci ty dri ves for the Mode 1 3 i n  the forseeab l e future. However , we do know that 
Tandy recent ly summonsed representati ves from one of the wel l  known DOS publ i shers to Fort Worth 
to di scuss fi tt i ng 5 i nch  Wi nchester hard di sk dri ves to the Model 3. Perhaps T andy \'oli l l  go 
for mass  storage i n  a bi g way. 

- 0000000000 -

***** PEEKi ng ( UK )  by our U.K. Correspondent Tony Edwards ***** 

The purchase of a mi crocomputer i s  not the onl y  h ardware purchase a hobbyi st or sma 1 1  busi ness 
user makes - rather it i s  the fi rst of many. Most mi cro-users buy a number of add-ons for thei r 
machi nes. Pri nters , di sks  and fl oppi e s  are wel l known ( essenti al ) accessor i es but a number 
of others are a 1 so avai 1 ab 1 e. How about an ' 80 wh i ch ta 1 k s ?  Vari ous s peech synthesi zers are 
now avai l abl e i n  thi s country rangi ng from the exce l l ent ' Di gi t al ker ' at £1 20 to the equal l y  
good but more restri cted • Speakeasy 1 a t  o n l y  £69. I f  your ' 80 t a  1 k s  t o  you i t  i s  onl y  pol i te 
for you to tal k back , and a speech i nput i nterface such as ' Bi g  Ears ' wi l l  cost you about £45. 

There i s  a 1 so a number of cheaper add -ons in the form of ROMs. The 1 ower case and co 1 our ROMs 
are we 1 1  known and are avai 1 ab 1 e for £33 and £35 respecti vel y ,  but t here are a growi ng number 
of other ROMs becomi ng avai 1 ab 1 e for our ' 80 s. GNOM IC ,  a U.K. company , has marketed a feature 
ROM at £1 9 whi ch ei ther p l ugs i nto the c i rcui t board or f i t s  di rectl y  i nto the output port of 
the ' 80 usi ng an i nterface at £1 6 extra. Thi s i s  a very i ntere st i ng devel opment. \�i t h  thi s 
ROM attached the 180 gai n s  a number of useful features , a fl as hi ng cursor , a shi ft 1 ock , an 
auto-key repeat , s i ngl e key stroke commands and a mac h i ne code edi tor and system t ape copi er. 
Al l i n  the hardware ! I h ave been u s i ng thi s ROM for some t i me now and am very pl eased wi t h  
i t. T h e  mi nor features a r e  n i ce t o  h ave b u t  the machi ne code edi tor and copi er have become 
essent i al . I t  i s  so conveni ent to h ave a resi dent machi ne code edi tor and memory copyi ng faci l i t i e s  
i n  t h e  h ardware. 

What of the future? Add i t i onal feature ROMs c an be expected from a number of sources and ' 80 
owners shou l d al so l ook out for a crop of enhanced vi deo add-ons. The vi deo di spl ay on the 
'80 i s  poor and there i s  some room for i mprovement. Recentl y  I s aw a demonstrat i on of an add
on vi deo enhancement uni t  produci ng graph i c s  as good as I h ave seen on any computer. I understand 
that it is sui tab l e for use wi th the whol e range of ' 80 mac h i nes and t h at i t  wi l l  be ready soon , 
so watch thi s space for further detai l s. 

- 0000000000 -

***** I NPUT/OUTPUT ***** 

From : Mr. G. Lawrence , Hei del bereg , Vi ctori a. 

Ti red of sti l l  havi ng to l oad Sargon from tape even though you h ave di s k s ?  Wel l read on. 
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I n  an attempt to thwart pi racy the Sargon I I  chess program , wri tten by Dan and Kathe Sprackl en ,  
i s  recorded i n  a non- standard form , and i s  provi ded wi th i ts own speci al l oader. Hence i t  i s  
d i  ffi cul t t o  use a tape t o  di sk conversi on program such a s  Apparat • s LMOFFSET a s  provi ded wi th 
thei r NEWDOS-80. If you own a copy of NEWDOS-80 and a copy of Eddy Paay•s BMON p l us  at l east 
32K of RAM then the fol l owi ng procedure wi l l  overcome the probl em. 

1 .  Boot system for non-di sk. 
2. Set memory si ze to bel ow BMON , s ay 44000. 
3. Enter SYSTEM mode and l oad 32K BMON , but don ' t  type •;•. 
4. Load the speci al Sargon l oader i nto memory. 
5. Type I 48080 to enter BMON .. through the back door... I n  thi s way we do not affect reserved 

RAM. 
6. use BMON to patch an i ntercept i nto the Sargon l oader by changi ng ... 

LOC. 

449A 
449B 
449C 

FROM 

2A 
1 3  
44 

7. Execute Sargon l oader at 441 5 ( hex ) from BMON. 

TO 

C3 
DO 
BB 

8. When Sargon i s  l oaded you shou l d  then be returned to BMON. Now restore the mod i f i ed l oc ati ons 
back to thei r ori gi na 1 contents and use BMON to punch an obj ect tape of the fi rst l 6K of 
memory. 

START=4000 , END=7FFF , ENTRY=449A ( al l  parameters i n  hex ) .  

9. Boot the system for di sk. 
1 0. Use LMOFFSET to create a se 1 f re 1 ocati ng copy of the tape that you have j ust made , i nto 

a di sk fi l e  named 11 SARGON/CMD 11• Spec i fy a l oad address of 5200 ( hex ) and a 1 1 DOS compati bl e" 
appendage. 

For the casu a 1 reader who may not be i ni ti ated i nto the wonders of NEWDOS-80 1 et me expl ai n 
that LMOFFSET i s  a cunni ng l i ttl e uti l i ty. I t s  functi on i s  to accept a memory modu l e  ( or program ) 
from tape or di sk , di sregard i t s  normal l oad i nformat i on and l oc ate i t  i nto an area that does 
not c l ash wi t h  DOS. It then al l ows you to re- save the modu l e  speci fy i ng where you want i t  to 
be l oaded in future. If you wi sh it wi 1 1  a 1 so add an .. appendage.. whi ch wi 11 be 1 oaded a 1 ong 
wi th the modu l e  and cause it to rel ocate to i ts ori gi nal l oc ati on pri or to executi on. 

To 1 oad Sargon from di sk , now al l you h ave to do i s  i nsert the appropri ate di skette and type 
SARGON. The memory bl oc k  that we s aved wi l l  be l oaded above DOS and then moved down to ' c l obber• 
DOS and restore the non-di sk system. S argon wi l l  start automati c al ly. 

I n  c l osi ng l et me s ay that as a software manufacturer mysel f ,  I ful l y  sympathi se wi th the pub-
1 i shers • desi re to prevent pi  racy of thei r product. Unfortunate' l y ,  as you c an see such pirate traps 
are not real l y  effecti ve. I ndeed , wi th tape programs the pi rate doesn ' t  even h ave to be very 
c 1 ever , a 1 1  he needs to do i s  record the tape from one cas sette p l ayer to another. My fee 1 i ng 
i s  that where traps are i neffecti ve they shoul dn • t be used , si  nee they are j ust an i nconveni ence 
to the l eg i t i mate user. Perhaps when we al l come to real i se that p· i racy u l t i mately  resu l ts 
i n  reduced software avai l abi l i ty and i ncreased pri ces then the practi ce wi l l  abate. 

From : Mr. M. Bu l l , Traral gon , Vi ctori a. 

Over the past ni ne months I h ave been usi ng the Mi crosoct Edi tor/ Assemb 1 er-Pl  us package wi th 
an Exatron Stri ngy F l oppy patch. Thi s system has worked very we 1 1 , except for the fact that 
al though I c an save SOURCE code di rect l y  to wafer , to save an OBJECT fi l e  on wafer i t  i s  necessary 
to s ave i t  on cassette , and then 1 o ad the ESF moni tor , and then re 1 oad the c assette , and then 
s ave the object fi l e  on wafer - or so I thought. 

I now bel i eve I h ave a way to s ave the object fi l e  di rectl y  to wafer , bypassi ng the cas sette 
and ESF mon i tor compl ete l y. I thi nk this method woul d be of some i nterest to your readers and 
I h ave l i sted i t  bel ow. 

1. Assembl e the source code i nto memory wi th a manual or automat i c  ori gi n. 
2. Fi nd the start , end and entry l oc ati ons of the program from the assembl ed l i sti ng. 
3. Convert these numbers from hexadeci mal to dec i ma l .  
4. Cal cul ate the l ength of the program. 
5. Return to BAS I C  wi th ei ther the .. B .. command or the reset swi tch. 
6. I n i t i al i se the ESF ( SYSTEM , / 1 2345 ) 
7. Use the fol l owi ng to s ave the obj ect code : 

@ ( #d ) SAVEn , start , l ength , entry 

Where #d i s  the dri ve number and i s  opti onal , and n i s  the fi l e  number. 

Al l numbers i n  dec i ma l .  

Thi s wi l l  s ave the fi l e  wi th a n  auto start from the entry l oc ati on. 

- 0 0 0 0 0 0 0 0 0 0  -
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***** IT ALL DEPENDS - by Profes sor Brian Abrahamson ***** 

Few BASIC programs are written which do not contain IF . . . .  THEN . . . .  ELSE statements . Many cou l d  
be simpl ified if l ogical  operators were used in conj unction with these conditional statements .  
Unfortunatel y ,  for many of us , the combination of l ogical operators and conditional stat ements 
represents re l atively uncharted waters and we avoid them . This artic l e shoul d go a l ong way 
towards he 1 ping u s  understand these useful programming techniques . Brian Abrah amson is the 
Professor of Mathematical Sciences at the Fl inders University of South Austral ia . The artic l e 
was the basis of an addres s  to a recent meeting of the Adel aide Micro U sers Group . 

Once upon a time t here was an apprentice sorcerer who discovered that his best friend was making 
time with his girl . Grim with anger , he consul ted his master ' s  books to find the WORDS OF POWER 
which he coul d use to turn his treacherous friend into a tree frog . E ventual l y  he composed 
a suitabl e spe 1 1 , but unfortunatel y ,  a 1 though he used the IF and the THEN correct l y ,  there was 
a sma l l  syntax error with the ELSE - so he turned himsel f into a frog , and his portrait now 
decorates the current issue of Austral ian stamps . 

It is no doubt case histories of this sort that fil l our minds with terror when we h ave to write 
programs which invol ve conditional statements ,  l ike 

IF A? = nyu THEN GOTO 650 ELSE GOTO 1 1 0  

and so on . In what fol l ows I ' l l  try to make a few points , with il l ustrations , which wil l hel p 
make sure that the condition you think you are imposing is the s ame as the condition that you 
arE cctual ly impcsins . 

I bel ieve that the root of the difficul ty is a confusion of two kinds of l ogic : the l ogic of 
propositions ,  which is concerned with truth and fal sity , and the l ogic of commands ,  which is 
concerned with what actions to take under which conditions . The first is the l ogic of ordinary 
everyday reasoning and of mathematic s ,  whil e the second , official l y  named deontic l ogic , is 
used by computer programmers and rni 1 i tary officers . We sha l 1  be concerned here with both propo
sitions and commands ,  and some connections between them . 

To begin with , what is a propos·ition? For the purposes of l ogic it is any statement which is 
either true or fal se . Thus statements l ike 11I breathe air .. , .. Austral ia  is an isl and continent .. , 
"Adel aide is four fathoms under water .. , .. Tokyo is i n  New South Wal es " , 11 2 + 2 4 11, and " 1  = 
2 11 are - al l of them - propositions , whil e statements l ike 11I wonder if they ' l l  allow a casino 
in Adel aide .. , .. Sol ve the equation 3x = 6 " , 1 1Al 1 the worl d ' s  his oyster" and so on , are not . 
We shal l use smal l l etters , l ike p ,  q ,  r to stand for propositions ,  s aying that two propos·itions 
are equal , p q ,  when they are either both true , or el se both fal se . 

Now you can ask your computer what it thinks about the truth or fal sity of propositions merel y  
by asking it t o  PRINT them . For exampl e: 

PRINT 1 =2 

produces the response 

0 

because 1 = 2 is a fal se proposition (but neverthel ess  a proposition ) .  Likewise :  

PRINT 1 < 2 

resul ts  in 

-1 

which , bel ieve it or not , is the computer ' s  way of s aying true . This puzz l es me , because the 
usua 1 convention is to l et 0 st and for fa 1 se and 1 for true , but it is easy enough to normal ise 
things by mul tiplying the computer ' s  output by - 1 ;  we shal l then get the conventional symbol ism . 

There is a stock of simpl e  propositions which the computer is designed to "understand " .  They 
are the rel ational statements l ike "2 = 3", " 5) 6 11 , 11 8 ( ) 5 ", "AND<AMPLE " , and so on . From 
such as these , one c an bui 1 d compound propositions by using NOT , AND , and OR . So from "1 = 
2" one c an form NOT (l =2 ) , and from "2 ) 3" and "3 < 4" one can form (2 ) 3 ) AND (3 <.. 4) , or 
(2 > 3)0R(3 < 4 ) . And using such compounds in their turn , we may form stil l more compl ic ated 
compounds ,  for exampl e :  

-1 ( 4 AND NOT (6 = 7 )  OR ( (5) 3 ) AND (3 / 6 ) ) 

What do such mon strosities mean? Why , nothing , of course . Propositions don ' t  have to mean 
anything; they j ust have to be either true or fa 1 ::>e . We have ru l es for te 1 1 -i ng whether such 
compounds are true or. fa 1 se , summed up in their so-ca 1 1  ed truth-tab 1 es . In these you put the 
rel evant propositions at the heads of the col umns and each row represents a different choice 
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of pos s i b l e  truth-val ues for the s i mp l e proposi t i on s  of whi ch the compound proposi ti on i s  bui l t  
up. Thus we c an expl ai n NOT q u i te adequatel y by the truth-tab l e 

p NOT p 
1 0 
0 1 

whi l e  the l ogi cal  operators AND and OR are def· i ned by 

p q p AND q p q p OR q 
l 1 1 
l 0 0 
0 l 0 
0 0 0 

Here i s  a program to wri te the truth-tabl e  for NOT { p  OR q )  

10 �** WRITE A TRUTH-TABLE FOR TWO ** 
20 DEFINT P,Q 
30 PRINT TAB (8) "P":: TAB ( 12) "Q" =TAB ( 18) "NOT <P OR Q) II 

40 PRINT 
- -

50 FOR P=1 TO 0 STEP -1 
60 FOR Q=1 TO 0 STEP -1 

l 
l 
0 
0 

70 PRINT TAB<7>P;TAB<11>Q;TAB<17>-NOT<<P=1>0R<Q=1)) 
80 NEXT Q 
90 NEXT P 
100 END 

RUN thi s ,  and you wi l l  produce the fol l owi ng : 

p 
l 
1 
0 
0 

Q 
l 
0 
1 
0 

NOT { P  OR Q} 
0 
0 
0 
1 

l 1 
0 l 
1 1 
0 0 

By varyi ng the compound propos i ti on ,  you c an produce any truth-tabl e whi ch i nvol ves onl y  two 
propos i ti on s. I nci dental l y ,  vari abl es l i ke p and q above are known as Boo l ean vari abl es; they 
are c apabl e of taki ng on onl y two val ues , whi ch one can thi nk of as true or fal se , yes or no , 
ri ght or wrong , 0 or l , up or down , and so on , as one fi nds conveni ent. Here i s  a program to 
wri te a truth-tabl e for a compound propos i ti on i nvol v i ng three Boo l ean vari abl es p ,  q and r. 
The proposi t i on u sed as an i l l ustrati on here i s  p AND ( l'llT q OR r ) .  

1 0  �** TRUTH-TABLE FOR THREE PROPOSITIONS ** 
20 DEFINT P,Q!IR 
30 PRINT TAB<8>"P";TAB<12)"Q";TABC16>"R";TAB<22>"P AND <NOT Q OR R>" 
40 PRINT 
50 FOR P=1 TO 0 STEP -1 
60 FOR Q=1 TO 0 STEP -1 
70 FOR R=1 TO 0 STEP -1 
80 PRINT TAB<7>P;TAB<11>Q;TAB (15>R;TAB<21>-<<P=1>AND<NOTCQ=1>0RCR=1>>> 
90 NEXT R: NEXT Q : NEXT P 
100 END 

If you RUN it as i t  i s ,  your pri nter wi l l  pri nt out the fol l owi ng : 

p Q R P AND { NOT Q OR R )  
l 1 l l 
1 1 0 0 
l 0 l l 
l 0 0 1 
0 1 1 0 
0 l 0 0 
0 0 l 0 
0 0 0 0 

Cl ear l y  one c an bui l d  up proposi ti ons of great compl ex i ty usi ng the s i mpl e proposi ti on s  as bui l di ng 
b 1 ock s , and the 1 ogi cal  operators NOT , AND , OR as cement { and a 1 so a l ot of bracket s ) . When 
the computer eval uates such proposi ti ons , to see whether they come to -1 { and so are true ) or 
to 0 ( and so are fal se ) , i t  treats NOT as anal ogous to negat i on i n  ordi nary ari thmeti c ,  so NOTp 
i s  l i ke -x. AND i s  anal ogous to mu l ti p l i c at i on and OR to addi ti on ,  so i t  fi rst performs a l l  
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NOT 1 s ,  then a 1 1  AND 1 s and only then the OR 1 s. But one way to be sure of how i t  wi 1 1  respond 
to any gi ven compound propo s i t i  on i s  to put it i n  a truth-tab l e program and ask the computer 
to tel l you. 

So much for truth. Now , how about acti on?  Just as we h ave truth-tab l es for compound proposi ti ons 
in ordi nary l ogi c ,  so we h ave acti on-tabl es for condi ti onal statements i n  deonti c  l og i c. For 
i nstance , if p i s  a Bool ean vari abl e  ( i .e. ei ther true or fal se ) , and A denotes an acti on , here 
i s  the acti on-tabl e for IF p THEN A :  

RESULT 
A 

p 
1 
0 Execute the next numbered l i ne i n  the program. 

For the c l osed condi ti onal : IF p THEN A ELSE B ,  where B i s  a second act i on ,  i t  reads qui te s i mpl y :  

p 
1 
0 

RESULT 
A 
B 

After whi ch the computer wi l l  proceed to the next i nstructi on ( not necessari ly on the next l i ne ) .  

The fol l owi ng progr am produces the acti on table  for two c h a i ned IF ... THEN statements , i .e. for 
IF p THEN IF q THEN A. Not i ce that the resul t i s  exactl y  the s ame as that for IF p AND q THEN A. 

10 '** CHAINING IF • • •  THEN'S ** 
20 DEFINT P,Q 
30 " ** ACTION-TABLE FOR "IF P THEN IF Q THEN DO A" ** 
40 PRINT TAB <B> "P"; TAB <12> "Q"; TAB< 18> "IF P THEN IF Q DO A"' 
50 FOR P=1 TO 0 STEP -1 
60 FOR Q=1 TO 0 STEP -1 
70 PRINT TAB<7>P;TAB<11>Q;TAB<18) 
80 IF P=1 THEN IF Q=1 PRINT "A": GOTO 110 
90 PRINT "B" 
110 NEXT Q 
120 NEXT P 
130 END 

p 
1 
1 
0 
0 

Q 
1 
0 
1 
0 

IF P THEN IF Q DO A 
A 
B 
B 
B 

The next b1o programs fi nd the resul t  of chai n i ng together two IF ... THEN ... ELSE statements i n  
two d i  s t  i nc+. ways. They each produce the acti on-tab 1 e whi ch i s  shown under them 

10 ' ** ACTION-TABLE FOR CHAINING "IF • • •  THEN • • •  ELSE" COMMANDS ** 
20 DEFINT P,Q 
30 PRINT TAB (8) "P"; TAB< 12> "Q"; TAB <18> "RESULT" 
40 FOR P=1 TO 0 STEP -1 
50 FOR Q=1 TO 0 STEP -1 
60 PRINT TAB<7>P;TAB<11)Q;TAB<18) 
70 IF P=1 THEN PRINT "A" ELSE IF Q=1 THEN PRINT "B" ELSE PRINT "C" 

80 NEXT Q 
90 NEXT P 
100 END 

p 
1 
1 
0 
0 

Q 
1 
0 
1 
0 

RESULT 
A 
A 
B 
c 
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10 "' ** ACTION-TABLE FOR CHAINING "IF • • •  THEN .... ELSE" COMMANDS ** 
20 DEFINT P,Q 
30 PRINT TAB (8) "P"; TAB< 12> "Q"; TAB< 18> "RESULT" 
40 FOR P=1 TO 0 STEP -1 
50 FOR Q=1 TO 0 STEP -1 
60 PRINT TAB<7>P;TAB<11>Q;TAB<18> 
70 IF P=1 THEN IF Q=1 PRINT "A" ELSE PRINT "B" ELSE PRINT "C" 
80 NEXT Q 
90 NEXT P 
100 END 

p 
l 
l 
0 
0 

Q 
l 
0 
l 
0 

RESULT 
A 
B 
c 
c 

PAGE 7 

The next program pri nts out the acti on-tabl e for three chai ned I F  . . .  THEN . . .  ELSE statements, 
showi ng how the four pos s i bl e acti ons A, B ,  C ,  D are obtai ned . 

10 "' ** TRIPLE-CHAINING "IF • • •  THEN • • •  ELSE" COMMANDS ** 
20 DEFINT P,Q,R 
30 PRINT TAB<8>"P";TAB<12)"Q";TAB<16)"R";TAB<22>"RESULT" 
40 FOR P=1 TO 0 STEP -1 
50 FOR Q=1 TO 0 STEP -1 
60 FOR R=1 TO 0 STEP -1 
70 PRINT TAB<7>P;TAB<11)Q;TAB<15>R;TAB<22> 
80 IF P=1 THEN IF Q=1 THEN IF R=1 THEN PRINT "A" ELSE PRINT "B" ELSE PRINT "C 
II ELSE PRINT "D" 
90 NEXT R : NEXT Q : NEXT P 
100 END 

p Q 
l l 
l l 
1 0 
1 0 
0 l 
0 1 
0 0 
0 0 

R RESULT 
1 A 
0 B 
1 c 
0 c 
1 D 
0 D 
1 D 
0 D 

As an exampl e ,  here i s  a program to convert numera 1 s 1 i ke 1 , 2 ,  3 etc . to thei r ordi na 1 fonis : 
1 •st , 2•nd , 3 1 rd etc . I t  accepts a non-negati ve i nteger N, cal cul ates i ts uni ts di gi t U and 
i ts tens d i g i t  T ,  fi nds  the correct termi nat i on and pri nts the resu l t .  N = - 1  i s  used to si gnal 
the end of the l i st ,  and the cond i t i onal statement in l i ne 40 sends us  to the end of the program . 
If that c�ndi tion i s  not met ( i . e .  i f  N /: - 1 ) then we s i mply  pass to l i ne 50 .  L i nes 60 , 70 
and 80 respecti vely g i ve the condi t i on s  for the termi n ati ons •st, •nd and •rd and then pass 
di rect ly to the pri nt statement in l i ne 1 00 ( thereby by-pas s i ng the cond i t i onal s bel ow them) . 
Li ne 90 de a 1 s with the c ases that h ave not been fi 1 tered out by 1 i nes 40 , 60 , 70 or 80; these 
get the termi n at i on ' th .  

10 • ** CONVERT NUMERALS TO ORDINAL FORM ** 
20 DEFINT N,U,T : DEFSTR A,B 
30 INPUT "INTEGER BETWEEN 0 AND 32767 INCLUSIVE ";N 
40 IF N=-1 THEN 120 
50 U=N-lO *INT<N/10) : T=INT<NI10)-10tiNT<INT<NI10)/10> 
60 IF U=1 AND T<>1 THEN B=A+""'ST" GOTO 100 
70 IF U=2 AND T<>1 THEN B=A+""'ND" GOTO 100 
80 IF U=3 AND T<>1 THEN B=A+""'RD" GOTO 100 
90 B=A+""'TH" 
100 PRINT "ORDINAL FORM OF ";N;" IS ";B 
110 GOTO 30 
120 END 

A=STR$(N) 
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The next ex amp 1 e i s  a program whi ch accepts the fi rst three 1 etters of the names of the months ,  
and al so the number of the year ( in i ts ful l four-d i g i t  form) and pri nts out the number of days 
in the month concerned . It i s  an i nteresti ng fact that the months c an be characteri sed by the 
second and thi rd 1 ertters of thei r names; February i s  the onl y  one wi th th i rd l etter B, whi l e  
a 11 those whose second 1 etters fol l ow 0, and whose thi rd 1 etters fo 11 ow M h ave 30 d ays; a 11 
the other months h ave 3 1  d ays . The condi t i on that the year Y be a l eap year i s  that Y must 
be d i vi s i bl e by 4 but not d i vi s i b l e  by 1 00 or e l se di visbl e  by 400 . Thi s i s  expres sed in l i ne 
50, where we note that 11 but not11 i s  the s ame as .. and not11 so far as deonti c  l og i c  i s  concerned . 

10 ' ** NUMBER OF DAYS IN THE MONTH ** 
20 DEFINT D,L,y : DEFSTR M 
30 INPUT "FIRST 3 LETTERS OF MONTH, 4 DIGITS OF YEAR";M,.Y 
40 IF M="EOL" OR Y<O THEN 100 
50 IF INT<YI4>t4 = Y AND INT (Y/100>t100<>Y OR INT<YI400>t400=Y THEN L=1 ELSE L=O 
60 M2 = MID$<M,2,1> : M3 = RIGHT$ (M,1> 
65 IF M3="B" THEN D=28+L : GOTO 80 
70 IF M2>"D" AND M3>"M" THEN D=30 ELSE D=31 
80 PRINT "THE MONTH ";M;" OF YEAR ";Y;" HAS ";D;" DAYS" 
90 GOTO 30 
100 END 

My l ast exampl e is a program wh i ch pai nts an 8-by-8 chess - board p attern . The .-'i xel s avai l abl e 
on the screen form an array of 48 rows and 1 28 col umns; one has to di vi de them up i nto 64 b l ocks 
of 6 rows and 16 col umns each . The key to the sol uti on i s  that the p attern repeats i tsel f every 
1 2  rows and 32 co 1 umns . Thus i f  R denotes the row number and C the number of the co 1 umn , the 
deci s i on whether to set the pi xe 1 ( C ,  R )  or not must depend on the rema i nder Rl of R on di vi s i on 
by 1 2 ,  and the remai nder C l  of C on divi s i on by 32 . A chess - board pattern wi l l  resu l t i f  one 
sets ( C , R )  when ei ther 0�. Rl �5 and 0 Z Cl � 15 or el se 6S Rl <. 11 and 16� Cl � 31. Thi s accounts 
for l i ne 50 of the fol l owing program :  - -

- - - -

10 , ** PRINT A CHESS-BOARD ** 
20 CLS 
30 DEFINT R,.C 
40 FOR R=O TO 47 : FOR C = 0 TO 127 
50 R1=R-12tiNT<RI12> : C1=C-32 *INT (C/32> 
60 IF <<O<=R1>AND<R1<6>AND<O<=C1>AND<C1<16>>0R<<S<R1>AND<R1<12>AND<15<C1>AND<C1< 
32)) THEN SET<C,R> 
70 NEXT C : NEXT R 
80 FOR R=O TO 700 : NEXT R 
90 GOTO 20 
100 END 

CONT . FROM PAGE 1 2  
CIRCUIT D I AGRAM FOR 
TELETYPE I NTERFACE 

- 0000000000 -

to\( 

-

liO 
�I,Q2. 
Bc.toS 



VOLUME 3 NO . 4 (MARCH 1 982 ) MICH0-80 PAGE 9 

***** SIMPLE I NTERFACE FOR THE MODEL 33 TELETYPE - by D .  Harvey ***** 

This s i mpl e interface wil l al l ow TRS-80 users to LUST and LPR I NT programs to a r�odel 33 tel etype 
machi ne and al so print h ard copy from E l ectric Penci l .  It shou l d  on ly cost a coupl e of dol l ars 
to bui l d  and wil l al l ow you to run your Tel etype from the Grey AUX c assette p l ug of your TRS-
80 . ( System-80 users wi l 1  h ave to use POKE comJllands to uti l i se the external recorder port ) .  
If you are a hobbyi st with any kind of an el ectronic j unk box you c an probab l y  make i t  from 
the bi ts  and pi eces you al ready h ave on h and . I t  can be assembl ed i n  about an hour by anyone 
wi th even a rudi mentary knowl edge of sol dering techniques . The Tel eprinter interface uses j u st 
the 20ma current l oop p art of the RS . 232 connection , keep·i ng it s i mp l er and cheuper than other 
serial  interfaces . Owners of Leve 1 2 ,  1 6K machines wil l be ab 1 e to do word proces sing with 
the E l ectric Penc i l and other software programs wi thout the expense of an expansi on interface , 
though the pri ntouts wil l be in upper case onl y .  

The interface wi l l  do a simpl e 11bare bones" job of LPRI NTing and LUSTi ng your progr ams wi th 
the software incl uded in this artic l e ,  but t here is a progr am on the market whi ch c an take your 
printouts to new hei ghts of sophi sticat i on ,  spec i fyi ng maximum and mi ni mum l i ne l ength , l ength 
for early  "intel l i gent" termi nati on and a host of other "goodi es" . It is cal l ed FORMATTER by 
Smal l System Software and costs $ 1 5 .  I t  was written for thei r $60 TRS-232 interface , which 
i s  simil ar to thi s interface .  The addres s  for Sma l l System Sofbmre i s  P . O .  BOX 366 , Newbury 
Park , Cal i forni a ,  CA 91 320 , U . S . A .  but you might be abl e to find the program l ocally i f  you ' re 
lucky . 

Bui l ding the simpl e i nterface is easy . You need two smal l resistors , two BC - 1 08 NPN transi stors 
(most any type of NPN transi stor wi l l  do ) , a 3 . 5mJll socket to pl ug the grey AUX j ack into and , 
(thi s i s  the most expens i ve p art ) ,  an ordi nary 6-vo l t 1 antern battery . The battery i s  your 
20ma power supply ,  whi ch may seem a mi te crude , but si nce you wi l l  onl y  h ave to repl ace it every 
si x months or so , it ' s  a l ot cheaper than mes s i ng around with heavy ( and expensi ve )  tran sformers . 
You don ' t  need a high vol tage for as l ong as the te l etype sees the ri ght current i t  wi l l  chug 
al ong h appi l y .  Get yoursel f  a few feet of twin fl ex wire in two col ours so you c an keep track 
of the po 1 ari ty , a coupl e of sma 11 crocodil e c l i ps to hook the i nterface to the battery and 
a ti ny ,  scrap pi ece of Perfboard to assemb l e the circuit on . A box or contai ner for the interface 
is purely  opti onal - I have used mi ne wi thout any housing for more than a year with no prob l ems 
other than having a wi re snap off at the 3 . 5mm socket on one occasi on .  

Rummage through your j unk box or ( gasp ! ) ,  buy : 

2 NPN transi stors , BC - 1 08 ( Di ck Smi th DS- 548 , or Tandy 276-2009 ) etc . 
1 Resi stor , 1 0  K-ohms , 1 /4 W 
1 Resi stor , 1 80 ohms , 1 /4 W 
1 smal l pi ece of Perfboard , about l x 2 i nches 
l mi ni ature j ac k  socket , 3 . 5mm 
1 red crocodi l e  c l i p  
1 b l ack crocodi l e  c1i p 
1 n-vol t l antern battery 

The fo 1 1  owi ng b as i c  program wi 1 1  1 oad a machi ne 1 anguage printer-dri ver program i nto hi g h  metiory , 
and then destroy i tsel f .  You must reserve memory space by answeri ng the MEM S I ZE ?  questi on 
wi th 32650 . 

10 REM t AUTOMATIC INTERFACE FOR MODEL-33 TELEPRINTER t 
20 REM t SETS 110 BAUD, WITH LINE-FEED AND TWO NULLS AFTER t 
30 REM t EACH CARRIAGE-RETURN.. OUTPUTS THROUGH GREY "AUX" PLUG t 
40 POKE 16422,139: POKE 16423,127: POKE 16553,255 
50 FOR I=O TO 105: READ D: POKE 32651+I,D: NEXT I 
60 POKE 32675,103: POKE 32676,2: POKE 32717,103: POKE 32718,2 
70 POKE 32727,103: POKE 32728,2: POKE 32693,3: NEW 
SO DATA 243,121,254,13,40,3,254,32,216,254,229,197,6,9,55 
90 DATA 245,245,33,1,252,205,33,2�33,222,0,43,124,181,32 
100 DATA 251,241,31,245,48,19,33,0,252,24,19,14,2,175,13,40 
110 DATA 2,24,219,62,10,24,215,24,47,198,0,33,1,252,205,33 
120 DATA 2,0,0,3,22,0,43,124,181,32,251,16,212,17,222,0 
130 DATA 203,74,40,11,33,0,252,205,33,2,27,122,179,32,251 
140 DATA 241,241,254,13,40,198,183,40,197,193,225,241,201 
150 END 
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Type the progr am i nto your • 80 and CSAVE i t .  Then use the CLOAD? fac i 1 i ty to make sure the 
program was s aved properl y .  

Now i t•s t i me t o  bui l d  the i nterface . If you aren•t a n  el ectroni c s  type , you shoul d b e  abl e 
to fi nd a fri end who•s a h am r ad i o  operator or other amateur el ectroni c s  dabbl er wno•1 1 be wi l l i ng 
to so 1 der the bi ts  together for you . l!Jhen you • ve got the board assemb 1 ed , doub 1 e-check a 1 1  
the connections and then hook up the twi n - l ead wi re to your tel epri nter . U se a twi n-col oured 
1 ength of twi n 1 ead to make sure you c an • t get the wi res crossed . Hook the pos i t i ve wi re to 
screw termi na 1 7 , and the negati ve wi re to screw ·�ermi na 1 6. Termi na 1 number 5 i s  an unused 
space wi thout a screw, so don • t l et it fool you . On the l eft , screws l and 2 are c arryi ng 1 1 0 
vol ts mai n s , so beware ! Don•t mes s  around i nsi de the tel etype wi th the power swi tched on . 

Once you are ready to test the tel epri nter , you can pl ug i n  the mai n s  and turn the swi tch c l ockwi se 
to the LOCAL pos i t i on .  It shou l d  hum qui et l y  and resc>ond when you type on i ts own keyboard 
( not the TRS-so•s keyboard} because it uses i ts own bui l t- i n  20ma power supply in thi s confi g
urati on . I f  your Model 33 works okay l i ke a typewri ter i n  that mode , fl i p  the swi tch anti -cl ockwi se 
to the L I NE pos i ti on . It shou l d  i mmedi ately  begi n chatteri ng away l i ke a demented cou s i n of 
R2D2 , goi ng much too fast and pri nti ng al l ki nds of garbage on the paper . . .  Don•t worry , that•s 
al l as it shoul d be because the Model 33 i s  tryi ng to use t� external current l oop whi ch you 
h aven • t swi tched on yet . Now, connect the two crocodil e c l i ps to your 6 vol t 1 ant ern battery . 
The spri ng i n  the centre i s  negat i ve and the one i n  the top corner i s  the pos i t i ve ,  whi ch i s  
confusi ng ,  so make qui te sure whi ch i s  whi ch . . . .  lf al l i s  wel l ,  your epi l epti c tel epri nter shou l d 
cal m down agai n ,  j ust l i ke i t  di d i n  LOCAL mode . I f  it sti n  chatters away pri nting g i bber i sh , 
turn i t  off , di sconnect the battery from the i nterface , and start checki ng every connecti on . 
If the tel epri nter remai n s  qui et when turned on i n  the 'L I NE mode , you know i t  i s  gett i ng the 
20ma current l oop it needs from your el -cheapo i nterface and the l antern b attery . You can now 
l oad up the software and test the i nterface. 

Turn off the power to the TRS-80 and wai t a few seconds before poweri ng up agai n .  Answer the 
r�Ef4 S I ZE? questi on wi th 32650 and h i t  ENTER . Then CLOAD the program . L I ST i t  fi rst on your 
screen to check i t  hasn • t g arb 1 ed and then RUN i t .  After a coup 1 e of seconds the VDU screen 
shoul d c l ear i tsel f and then s ay READY . \t!ii:h the pri nter t urned on and the i nterface connected 
to the grey AUX pl ug and the 1 antern b attery , you are ready to try a command from your TRS-80 • s 
keyboard . Type : 

LPR I NT 11TEST I NG 11ENTER 

If the el -cheapo i s  worki ng ,  the tel etype wi l l  begi n c l atteri ng away and the word TEST I NG wi l l  
be typed out i n  h ard copy . You•re i n  busi ness ! !  

I f  you don•t h ave a word proces s i ng program , you mi ght l i ke to g i ve thi s super- s i mp l e program 
a try - j ust to test the pri nter : 

10 CLS : CLEAR 1000 : DIM A$ (55> 
20 FOR L=1 TO 55 
30 INPUT A$<L> : IF LENCA$<L>>>64 PRINT"LINE TOO LONG" : GOTO 30 
40 IF A$ (L)=11 " THEN GOTO 100 ELSE NEXT L 
100 LPRINT" " : LPRINT" II 

110 FOR L=1 TO 55 
120 LPRINT A$ (L) : IF A$ (L)="" THEN GOTO 200 ELSE NEXT L 
200 LPRINT" " : LPRINT" " : LPRINT" " : CLS 
210 INPUT"DO YOU WANT ANOTHER COPY OF THE SAME PRINTOUT <YIN>" 
220 Q$=INKEY$ : IF INKEY$=11 " GOTO 220 
230 IF Q$="Y" GOTO 100 ELSE GOTO 10 
240 END 

�Jhen you run the above progr am , you wi 1 1  be 
\'li th the cursor showi ng . You c an type i n  up 
than 64 characters} , so you must remember to 
To obtai n a pri ntout , make sure your pri nter 
NEH L I NE agai n after the 1 ast 1 i ne of text . 
stri ng and begi n pri nti ng your text . 

presented wi t h  j ust a b l ank screen on your •so , 
to 55 l i nes of text ( each l i ne c annot be 1 onger 
hi t ENTER or NEl� L I NE at the end of each 1 i ne . 
i s  connected and ready to go , then hi t ENTER or 
The computer wi l l  respond to the i nput of a nu 1 1  

To use the s i mp l e i nterface wi t h  the El ectri c Penc i l word processi ng progr am ( tape or di sk vers i on s} 
go i nto the COMMAND mode usi ng the SH I FT K opt i on and set the Baud Rate to 1 1 0 ,  Li ne Length 
to 72 �nd the number of nu l l s  on each carri age-return to 2 .  I f  you want your text to be ri ght
justi fi ed ,  you c an al so type in Jl . ( I t i s  turned off agai n wi th JO , whi ch i s  the defau l t val ue} . 
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Type i n  the fol l owi ng :  

B� ENTER 
L72 ENTER 
F2 ENTER 

rH CR0-80 

For the ri g ht-just i fi c at i on opt i on ,  you may, at your opti on ,  type i n :  

J l  ENTER 

Return to the text-entry mode by pressi ng SHIFT S .  
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You are then ready to enter and edi t text and c an pri nt out your h ard copy by setti ng the cursor 
to the beg i nni ng of the text and hi tt i ng SHIFT P .  Be sure the tel etype i s  swi tched on to i t s  
LINE pos i t i on and the e 1 -cheapo i nterface i s  connected t o  the b attery termi nal s and the TRS-
80 ' s  AUX grey pl ug before you enter the SHIFT P command and watch your tel etype do i ts stuff . 

If your TRS-80 i s  fi tted wi th an expansi on i nterface , you wi 1 1  not be ab 1 e to use the e 1 -c heapo 
i nterface wi th El ectri c Penci l .  You wi l l  j u st h ave to i nstal a proper RS . 232C seri al  communi cati ons 
port and do your pri ntouts usi ng the UART opti on ( by enteri ng t he COMMAND mode as above , and 
hi tti ng U ENTER before the other spec i fi cati ons for the pri nter-dri ver control } .  

Last but not l east , the trusty ol d Model 3 3  may be s l ow and noi sy and onl y  pri nt in upper c ase 
but that a 1 1 -caps pri ntout c an actual l y  be an advantage when LLISTi ng your programs . The pri ntout 
i s  better than most dot-matri x pri nters costi ng twi ce the pri ce and c an c l osely ri val the pri ntouts 
from an e 1 ectri c typewri ter . Just be sure to di sconnect the crocodi 1 e c 1 i ps from the 1 ant ern 
battery when you're not usi ng the i nterface , or even at 20 mi l l i - amp s , you ' l l  eventual ly drai n 
i t  of power . 
SEE PAGE 8 FOR CIRCUIT DIAGRAi� 

- 0000000000 -

***** THE THEORY AND TECHNIQUES OF SORTING - P art 5 by B .  Si mson ***** 

Thi s month , I shal l demonstrate a method of sorti ng by sel ect i on .  However ,  thi s i s  not your 
common garden vari ety " sel ect i on sort " as di scussed i n  earl i er arti c l es .  Thi s one wi l l  use 
a sophi sti c ated data structure , known as . • . . .  THE TREE ( spec i al g arden vari ety ! } .  Thi s i s  soundi ng 
more l i ke a nature documentary than a di scussi on on computi ng techni ques ! 

TREE DATA STRUCTURES 

A tree i s  a data structure that uses poi nters,. s i mi 1 ar to 1 i nked 1 i near 1 i sts , but i nstead of 
just one poi nter to the successor node , a tree consi sts of nodes t h at h ave mu l ti pl e  poi nters 
to mul ti pl e successor nodes . Whi l e  thi s may seem compl i c ated to v i sual i ze ,  the type of tree 
that i s  used in thi s tree sort i s  a s i mp l e versi on of a general  tree , bei ng a bi n ary tree . 
A bi nary tree i s  a tree where the maxi mum number of successor nodes i s  two . Therefore , each 
node consi sts of just two poi nters , and c an be conceptual l y  i l l ustrated as  fol l ows . . .  

LPTR I INFO I RPTR 

LPTR and RPTR represent the l eft and ri ght poi nters of the node to successor nodes . 

INFO represents the actu al dat a  contai ned i n  that node , whi ch i s  i rre 1 evant to the actual dat a  
s�ructure i tsel f .  

Fi gure 1 i 1 1  ustrates a bi n ary tree d ata structure at  a conceptua 1 1 eve 1 . It  is  easy to  see 
why such a structure i s  cal l ed a tree . . .  bi t l i ke a fami l y  tree . The fi rst node ( one at the 
top} i s  known as the root and the nodes that do not have any succes sor nodes are known as ( you 
guessed i t} . . . .  l eaves . Therefore , by defi ni t i on ,  l eaf nodes h ave both poi nters set to nul l .  

TREE SORTING 

Wel l you may thi nk that al l thi s i s  a ni ce bi t of theory , but what does i t  h ave to do wi th sorti ng? 
Items c an be eff i c i ent l y  sorted i f  they are structured i nto a bi n ary tree , then " sel ected " ( hence 
sorti ng by sel ecti on} from the tree ( rather l i ke pi cki ng frui t ! } u s i ng a techni que known as 
tree traversal . There are several traversal  methods avai l ab l e to bi nary trees . The one appl i cabl e  
to tree sorti ng i s  the "i norder travers a 1 "  method . There are a 1 so many techni ques of sorti ng 
usi ng tree dat a  structures . For the purposes of thi s di scuss i on ,  the method out l i ned i s  s i mp l y  
termed the " tree sort " . Thi s tree sort i nvol ves two phases : 

1 .  Bui l di ng a bi nary tree structure of the dat a  
2 .  Traversi ng t h e  tree usi ng t h e  i norder method . 
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BINARY TREE CREATION 

Tree data structures c annot be di rectl y  represented as a dynami c d at a  structure by BASIC . Instead , 
they must be s i mul ated u s i ng arrays . Therefore , the unsorted data must be pl aced i nto a 2 d i men
si on a 1 array of N rows and 3 co 1 umn s , where N i s  the number of i terns bei ng sorted , co 1 umn 1 
represents the Left poi nter of the node , co 1 umn 2 the Dat a ,  co 1 umn 3 the Ri ght poi nter . A 1 ter
nati vel y ,  the data c an be pl aced i n  a conventi onal one-di mensi onal array , wi th a further 2-di men
si onal array , or 2 si ngl e-di mensi on arrays , for the Left and Ri ght node poi nters . Thi s di scussi on 
wi l l  adopt the former approach . 

LEVEL fJ 

LEVEL l 

LEVEL 
2 

LEVEL 3 

ROOT POINTER 

(a) Conceptual view of binary tree structure 

ROOT POIN'l'ER 

(b) Binary tree with sample data 

Figure 1 - Two views of binary tree structures 

The tree bui 1 d i ng a 1 gori thm i s  shown i n  F i gure 2 .  Thi s al gori thm does not move t he i terns for 
sorti ng ( col umn 2 ) . Instead , a l i nk structure i s  bui l t  around the dat a  u s i ng col umns 1 and 
3 of the array .  Each c andi date node for l i nk i ng to the tree ( i nC:exed by I )  i s  compared wi th 
nodes al ready l i nked to the tree by chai ni ng through the tree . If the new node has an INFO 
va 1 ue thc::t i s  1 ess  than the curr·ent node bei ng ex ami ned ( i ndexed by P ) , then the 1 eft subtree 
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SET I=2 

EXIT 

MOVE I TO 
LPTR (P) 

SET FLAG 

T 

(b) Part 2 

PROCESS 
NODE I 

�UCR0-80 

RESET FLAG 

SET P=l 

INCREMENT 
I 

( a )  Par t 1 

MOVE LPTR(P 
TO P 

OVE I TO 
PTR(P) 

SET FLAG 

FIGURE 2 - Tree creation phase algorithm 

I 
p 

LIMIT 
FLAG 

Add�ess of node to be linked 
Address of current node in tree 
Size of input data 
Set when node at I linked 
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MOVE RPTR(P) 
TO P 
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i s  searched , otherwi se the ri ght subtree i s  searched . Thi s means that when the structure i s  
compl etely bui l t ,  each non-l eaf node wi l l  have a successor node of l es s  val ue on i ts l eft , and 
a successor node of equal  or greater val ue on i ts ri ght . An exampl e of the rel ati on shi p between 
the dat a  i s  shown i n  Fi gure 1 ( B ) . 

Assumi ng the stage of the tree bei ng bu'il t i s  as Fi gure 1 ( B} , and the next node to be 1 i nked 
to the tree has a va 1 ue of 40 , the proces s of searchi ng subtrees i n  order to 1 i nk thi s node 
wi l l  be as fol l ows : 

40 i s  l es s  than 42 ( root ) , so subtree 26 i s  searched . 
40 i s  greater than 26 , so subtree 38 i s  searched . 
40 i s  greater than 38 , and the RPTR to node 38 i s  null , therefore , node 

40 i s  l i nked to the ri ght posi ti on of node 38 , updati ng the RPTR of 
node 38 . 

When the tree structure i s  comp l etel y  bui l t ,  the data wi l l  be i n  the s ame posi ti on as before , 
but col umns 1 and 3 of the tree s i mul ati on array ( LPTR and RPTR ) wi l l  contai n addres ses to other 
parts of the array to form a network of rel ati onshi ps as i l l ustrated i n  F i gure l ( B ) . 

The concept of subtrees i s  an i mportant one . The tree i n  Fi gure l ( B )  can be vi sua l i zed as 
bei ng composed of 2 subt rees whose roots have val ues 26 and 53 . In turn , "tree 26 " can be vi s
ua 1 i zed as bei ng composed of two subtrees whose roots have va 1 ues 23 and 38 and so on . The 
subtree defi ni ti on ends wi th 1 eaf nodes . Tree 23 i s  composed of just a root , whereas  tree 38 
has just one l eaf node . Subtree analysi s i s  al so used i n  the traversal process .  

Usi ng Fi gure 2 ,  the BASIC code can be wri tten to buil d the bi n ary tree , usi ng the i nput data 
in the format descri bed above ( i .e .  in col umn 2 of an ( N  by 3) array ) resi d i ng in array "T". 
The tree bui l di ng modul e i s  as fol l ows : 

910 FORI=2TOLM 
920 LINKED=FALSE: P=l 
930 IF LINKED THEN 960 
940 IFT<I,2><T<P,2>THEN IFT<P,l>=OTHENT<P,l>=I: LINKED=TRUE ELSEP=T<P,l> ELSE IFT 
<P,3)=0THENT<P,3>=I: LINKED=TRUE ELSEP=T<P,3> 
950 GOT0930 
960 NEXT 
962 RETURN 

Once the tree has been compl etely bui l t  ( or grown ) ,  i t s  fru i t  i s  now ri pe for pi cki ng . Thi s 
i nvol ves .. traversi ng" the tree i n  a prescri bed manner , vi s i t i ng every node i n  the tree ( pi ck i ng 
al l i ts frui t ! ) .  

INORDER TRAVERSAL 

There i s  more than one way i n  whi ch a 1 1  t he nodes i n  t he tree can be proce ssed i n  the I NORDER 
fashi on . One way i s  to use a recurs i ve al gori thm , whi ch resul ts i n  fai r l y  compact and eas i l y  
abstracted code . Recursi vel y . . . . the recursi ve defi ni t i on of INORDER traversal i s :  

traverse the Left subtree usi ng !NORDER method , 
process  the Root node , 
traverse the Ri ght subtree u s i ng INORDER method . 

As can be seen , thi s procedure i s  defi ned i n  terms of i tsel f ,  a feature of recurs i on .  A 1 so , 
i t  can easi l y  be seen t h at the procedure vi ews the tree as consi st i ng of s ubtree s , whi ch themsel ves 
consi st of further subtrees , etc . Thi s means that a p art i cu l ar root node of a subtree cannot 
be proces sed unti 1 the 1 eft subtree to that node i s  camp l ete ly proces sed i n  the s ame manner . 
If there i s  no l eft subtree ( LPTR=Nul l )  then that i magi nary l eft subtree i s  deemed to be compl etely 
processed . After the root node i s  then processed , the ri ght subtree to that node i s  then compl etel y  
processed i n  the s ame manner . 

Iterati vely . . . .  Si nce recursion i s  not supported i n  al l l anguages , an al ternat i ve al gori thm for 
the more common i terati ve approach i s  shown i n  Fi gure 3 .  

S i  nee i t  i s  requi red to descend and subsequentl y  ascend parts of the tree duri ng the traversal 
process ,  poi nters whi ch wi l l  al l ow movement up the tree must be temporari l y  stored . The i nformati on 
that al ready exi sts i n  the structure of the tree· al l ows dovmward movement from the root but , 
because movement up the tree must be made i n  the reverse manner , a stack i s  requi red to store 
poi nters as the tree i s  traversed . The stack data structure provi des the l ast - i  n-fi rs�-out 
feature requi red for thi s operat i on .  The box " process  P "  i n  Fi gure 3 actual l y  deal s w1th a 
node , whereas the other parts of the a 1 gori thm deal wi th movement up or down the tree . It i s  
at thi s poi nt that the " frui t "  from the tree i s  " p i cked " , by outputt i ng the INFO val ue of that 
node to an output l i st ,  bei ng the resu l t  l i st after sorti ng .  The modul e for the ! NORDER travers al 
of t he b i nary tree i s  shown bel ow . The fol l owi ng vari abl es used are expl ai ned : 

S = Array s i mu l ati ng stack , SP = stack poi nter 
OL = output l i st ,  OL = current i ndex to that l i st .  
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MOVE HEAD 

POP P 

PROCESS 
NODE P 

T 

EXIT 

MICR0-80 

PUSH P 

F 

MOVE LPTR( ) 
TO P r----�� 

MOVE RPTR(�----� 
TO P 

FIGURE 3 - Inorder traversal of binary tree (iterative method) 

HEAD 
p 

SP 

Address of root of tree 
Address of current node 
Stack pointer 

1580 ' !NORDER TRAVERSAL OF BINARY TREE 
1590 P=l:SP=O:OP=O 
1600 IFT<P,1><>0THENSP=SP+1:S<SP>=P:P=T<P,1>:GOT01600 
1610 OP=OP+1:0LCOP>=T<P,2> 
1620 IFTCP,3><>0THENP=T<P,3>:GOT01600 
1630 IFSP=OGOT01660 
1640 P=S<SP>:SP=SP-1 
1650 GOT01610 
1660 RETURN 
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L i ne 1 600 checks for the presence of a Left subtree . If one exi sts , the current root node address 
i s  stacked and the Left subtree i s  traversed i n  the s ame manner . 

L i ne 1 61 0  outputs the current root node after the Left subtree h as been processed . 



D O N 'T B E  H E LD BACK BY AN 
ANT I QUAT E D  D IS K  O PERAT I N G  SYSTEM 

MOVE U P  TO 
N EWDOS 80 $1 49 incl . p&p 
N EWDOS 80 is a compl ete ly  new D OS for the T R S -80 
SYST E M  80. It is  we l l -docu mented , bug free a nd 
i n creases the: powe r of y ou r  system many t i me s  ove r .  I t  
is  u pwa rd compat i b l e  with T R S DOS A N D  N EW D OS ( ie 
T R S D OS and N EW D OS+ programs wi l l  ru n on 
N EW D OS 80 but the reverse i s  not necessa ri l y  so) . 

Thtse a re j ust a few of the many new featu res offered 
by N EWDOS 80 . 
* N ew B AS I C comm ands that support var iable  record 

l engths up to 4095 bytes l on g .  
* M i x  or  m atch d i s k  dr i ves . Su pports a n y  track cou nt 

fro m  18 to 96 . U se 35, 40, 7 7  or 80 track 5% i nch 
m i n i  d i s k  dr ives , 8 i nch d isk  d r i ves O R  A N Y  C O M 
B I N AT I O N . 

* An opti onal  secu rity boot-u p for B AS I C  or mach i ne 
code appl ication programs . User never sees " DOS
R E A D Y "  or " R E A D Y "  and i s  u na b l e  to "B R EA K ", 
cl ear  screen or issue any d i rect BAS I C  statements,  
i n cl u d ing " L I ST " .  

* N ew edit ing comm ands that a l l ow p rogra m l i nes t o  
b e  del eted from o n e  l ocat ion a n d  m oved to a nother 
or to a l l ow the d u p l i cation of a program l i ne with 
the d e l et ion of the ori g i na l .  

* E n h a nced and i m p roved R E N U M B E R  that a l l ows 
re l ocation of subrou tines .  

* Create powerfu l cha i n  comm and f i l es which wi l l  
control the operation of you r  system . 

* Device hand l i ng for rou t ing to d isp lay and pr inter 
s i m u l ta neou s l y .  

* M I N I D OS - stri k i ng t h e  D ,  F and G k e y s  s i m u l 
taneous l y  c a l l s  u p  a M I N I DOS wh ich a l l ows you to 
pe rform many of the D OS comm ands without d is 
tu rbing the res ident progra m .  

* I nc l u des S u perzap 3 .0 wh ich enables y o u  t o  d isp l ay/ 
pr i nt/mod i fy any byte in memory or on d i s k .  

* A lso i ncl u des t h e  fo l l owing u ti l it ies : 
- D isk  Ed itor/Assem bler  
-· D i sassembler  ( Z SO m ach ine code)  
- L M  offset -- a l l ows transfers of any system tape 

to D isk  fi l e  - automat i ca l l y  re l ocated . 
-· L E V E L  I Lets you convert you r computer  back 

to Level  1 .  
- LV I D KS L - Saves a nd l oa ds Level 1 programs to 

d is k .  
D I R C H  E C K  -- Tests d is k  d i rectories for e rrors 
and l i sts t h e m .  

- AS POO L - An automatic spoo l e r  which routes a 
d i s k  fi l e  to the pri nter wh i lst the com pute r  con
t i nues to ope rate on other progra m s .  

- LC DV R - a  lower case dr i ves wh ich d i sp l ay l ower 
case on the screen if you h ave f itted a s i m pl e l ower 
case modif icat i on . 

D ISK D R I V E  USERS 
E l iM I NAT E  C R C  E R RO RS 

A N D  
TRACK L O CK E D  O UT M ESSAG ES 

F IT A PE RCOM D ATA SEPARATO R 
$37.00 plus $1 .20 p&p. 

When Tandy d es igned the T RS-80 e xpansion i nterf ace , 
t hey d i d  not i nc l u d e  a data separator i n  the d i s k 
contro l l e r  c i rcu itry , despite the I .C .  m a n u factu rer's 
recomme ndations to do so. The resu l t  is that many 
d i s k  d ri ve owners suffe r a l ot of Disk 1 /0 erro rs .  The 
a nswer is  a data separator .  Th is u n it f its  i ns ide your 
e xpans ion i nterface . I t  i s  su ppl i ed with fu l l  i nstructions 
a nd i s  a m ust fo r the ser ious d is k  use r .  
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MPI D IS K  D R IV ES 
H I G H E R  P E R F O RMA N C E - L OW E R  P R I C E  

M P I  i s  the second l a rgest manufactu rer o f  d i s k  d r i ves i n  
the wor ld . MP I d r i ves use the same form o f  head 
contro l  as 8" dri ves and conseq u entl y ,  they have the 
fastest track-to-t rack access ti me ava i l a b l e  - 5msec! A l l  
M P I  d r ives are capab l e  o f  s i n g l e  or d ou ble-density 
operatio n .  Double-density operation requ i res the i n sta l ·  
I a t  i o n  o f  a P E  R C OM dou bler board i n  t h e  expansion 
i nte rface . 

As we l l  as s ing le  head dr i ves,  M P I  a lso ma kes d u a l 
head dr i ves . A d u a l -head d r i ve i s  a l most as  versati l e  as  
two s i n g l e -head d r ives but i s  m u ch cheape r .  

O u r  M P I  d r ives a re suppl i ed ba re or i n  a metal cabinet 
- set up to ope rate with y ou r  T R S -80 or  SYST E M  80. 
A l l  d rives a re so l d  with a 90 day wa rranty and serv ice is 
ava i l a b l e  through M I C R O-SO P R O D UCTS . 

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

Prices a re for bare dr i ves and i nc l u d e  p&p.  Add $ 1 0 .00 
per d r i ve for a cab i net and $60.00 for a power s u p pl y  
t o  su it two d r i ves . 40 t rack d r i ves a re ent i re l y  compa
t i b le  with  3 5  track d r i ves .  A 40 trac k D OS such as  
N EWDOS 80 i s  necessary to u ti l i se the e xtra 5 trac ks .  

O V E R  800 K I L O B YT ES ON O N E  D IS KETT E !  
W I T H  MPI 80  T RACK D R I V ES 

M P I  80 trac k dr ives are now avai l a b l e .  The B 9 1  80 
trac k s i n g le -head dr ive stores 204 K i l obytes of for
matted data on one s i de of a 5% i nch d i s kette in s i ng l e 
density mod e .  I n  dou b le-density mode i t  stores 408 
K i l obytes and l oads/saves data tw ice as  q u i c k l y .  

T h e  B92 8 0  track d u a l -h ead d rive stores 204 K i l obytes 
of formatted data on EACH side of a 5% i nch d is kette 
in s ing le -d ensity mode . Th at's 408 K i l obytes per 
d iskette . I n  doub le-density mod e ,  the B92 stores a 
mammoth 408 K i l obytes per s ide or 8 1 6 K i l obytes of 
formatted data per d iskette . With two B92's and a 
P E R CO M  d o u b l e ,  you cou l d  h ave ove r  1 .6 Megabytes 
of on l i n e  storage for your T R S-80 for less 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 a re for bare d r i ves and i n cl u de p&p.  Add $1 0 .00 
per d r i ve for a cabi net and $60 .00 for a powe r supply 
to suit two dr i ves . N ote : 80 track dr i ves wi l l  not  read 
d iskettes written on a 35 or 40 track dr ive .  If d r i ves 
w ith d i fferent track counts a re to be operated on the 
same system , N EWDOS 80 m u st be use d .  

CAR E F O R  YO U R  D IS K  D R I V ES? 
T H E N  USE 

3M's D ISK  D R IV E  H E AD C L E AN I N G  D IS KETTES · 

$30.2 0  i ncl . p&p. 
D is k  d r i ves a re e xpens ive and so a re d is kettes . As with 
any magnetic record ing  devi ce , a d i s k  d r i ve works 
better and l asts l onger if the head is c leaned regu l a r l y .  
I n  the past, t h e  problem h a s  bee n ,  h o w  do y o u  c lean 
the  head without p u l l ing the mechanism apart a nd r u n 
n i ng  the r i s k  of dam agi ng  del icate parts. 3 M 's have 
come to our rescue with S COTCH B R A N D ,  non
abrasi v e ,  head c lean i ng d is kettes which thorou g h l y  
c lean the h e a d  i n  seconds.  The c lean ing action i s  l ess 
abrasive than an ord i n a ry d i s kette and no res idue i s  
l eft beh i n d .  E ach k it conta i ns : 

- 2 head c lean i ng d iskettes 
- 1 bott l e  of c l ea n i ng f l u id 
- 1 bott l e  d i spenser cap 

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

SYSPAND-8 0 - $97.50 incl . p&p 
The SYSTE M-80 hardwa re is not c ompat i b l e  with the 
TRS-80 i n  two i mportant areas.  The pri nter port i s  
addressed d iffe rently and t h e  expansion b u s  is entire ly 
d ifferent.  Th is means that SYST E M -80 own e rs are 
den ied the wealth of econo m ical , h i gh performance 
peri phera ls  wh ich have been deve l oped for the T R S-80 . 
Unt i 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  cabi net wh ich 
matches the colour  scheme of y ou r  computer, it con 
nects to the 50-way e xpansion part on the rear of you r 
SYST E M  80 and generates the F U L L  Tandy 40 way 
bus as wel l  as provi d i ng a Centron ics para l l e l  pr i nte r 
port . SYSPAN D -80 enables you to ru n an E xatron 
Str i ngy F loppy from y ou r  SYST E M  80, or an LNW 
Research expansion i n terface or any other des i rable 
per i phera ls  designed to i nterface to the T RS-80 expan
s ion port. Make your SYST E M  80 hardwa re compat ib le  
with  the T RS-80 via SYSPA N D-80. 

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

E D IT O R  ASSEMB L E R  P L US ( L2/1 6K) 
$37.50 + $1 .20 p&p 
A much i mp roved editor-assembler  and debug/mon itor 
for L2/ 1 6K T RS-80 or  SYST E M  80 . Assembles d i rect ly 
i nto memoty , supports macros and condit iona l  assem
bly,  i ncl u des new comma nds-su bst itute ,  move, copy 
and extend . 

L EVE 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 g i ves advanced 
g raphics ,  automatic re n u m beri n g, s i n g l e  stro ke i n struc
tions (sh ift-key entries) keyboard debou nce, suitable 
for L2/1 6 K  and u p  ( N ot D is k  B AS I C)  

ADVENT U R E  ON D IS K  $35.95 p lus  $1 .20  p&p 
Th is is the  or i g i n a l  A D V E N T U R E  game ada pted for 
the T RS-80. The game fi l l s  an entire d iskette. E n d l ess 
variety and c h a l l en ge as you seek to r ise to the l eve l of 
G rand Master .  U nt i l  you ga i n  ski l l , there are whole 
a reas of the cave that y ou can not ente r .  ( R eq u i res 32K 
One D isk)  

BASIC  COMPi l E R  $2 08 plus $2 .00  p&p 
New i mp roved ve rs ion , the B as ic Com p i l e r  converts 
D isk BAS I C  programs to mach i n e  code, a utomatica l l y .  
A com p i led p rogram ru ns,  on ave rage , 3-1 0 ti mes faste r 
than the or i g i n a l  BAS I C  program and is much more 
d iff icult to p i rate.  

UP 
F R 

M I CR0-80's 1 6K M E MO R Y  E X PANS I O N  K IT 
HAS B E E N  R E D UC ED I N  P R I C E  EVEN MO R E  

La rger volume means we buy better and we pass the 
savi n gs on to you . These a re our p roven ; pr ime,  branded 
200 ns (yes, 200 nanosecond)  ch ips .  You wi l l  pay 
much more elsewhere for s low, 3 50 ns. c h i ps .  O urs are 
gua ranteed for 1 2  months.  A pai r  of D I P  shu nts is a lso 
requi red to u pgrade the C P U  me mory i n  the T R S-80 -
these cost an addit ional  $4 .00. A l l  kits come com p lete 
with fu l l ,  ste p-by-step i nstru ctions wh ich i nc l ude 
labe l l ed photographs.  N o  solder ing  i s  requ i red.  You do 
not have to be a n  exper ienced e l ectron ic techn ic i a n  to 
i nsta l  them. 

D IS K  D R I V E  CAB l ES 
S U ITA B l E  F O R  ANY D IS K  D R I V ES 

DC-2 2 D rive Con n ector Ca ble . . . . . . .  $39 i n c l .  p&p 
D C-4 4 D rive Connector Ca ble . . . . . . .  $49 i nc l . p&p 

D O U B l E  T H E  SPE E D  A N D  CAPAC I TY 
O F  Y O U R  D IS K  D R I VES 

P E R C O M  D O U B L E R  O N l Y  $220  
p l u s  $2 .00 p&p 

I nstal l i ng a Doubler is  l i ke buying another set of disk 
dr ives , only much cheaper ! !  The doubler works with 
most modern d isk d r i ves i nc l u d i ng : - M P I , M i cropol is ,  
Pertec, T EAC (as suppl ied by Tandy ) .  The doubler  
i nsta l l s  i n  the T RS-80 expansion i n terface , the System
SO expans ion i nterface and the LNW Research expan 
s i o n  interface i n  a few m i n utes without any solder ing,  
cutt i ng of tracks, etc .  I t  comes complete w ith its  own 
T R S D OS compat i b l e  double  d ens ity operati n g  system . 

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

$53.00 p lus $1 .00 p&p 

your N E  
matic densit ec 
features, i n c l u  1 t 
trac k cou nts on the m 
N EW D OS 80 the abi l it o 
cab l e ,  automatica l l y .  I f  y 

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

Two mach i ne l anguage p rograms on a d iskette together 
with ma n u a l  wh ich thoro u gh l y  test your d isk  d ri ves 
and memory . There are 1 9  poss i b l e  error m essages i n  
the d is k  dr ive test and the i r  l i ke ly  causes are expla i ned 
in the manual . Each pass of the me mory tests checks 
every address i n  R AM 520 t i mes, i n c l u d i n g  the space 
norm a l l y  occu pied by the d i agnost ic  p rogram itse l f .  
When an error occu rs the address, expected data , a n d  
actual  data are pri nted out together w i t h  a deta i led 
error ana l ys is  showi n g  the fai l i ng bit or  bits, the corres
pond i ng I C 's and the i r  locat ion . Th is is  the most 
t horough test rou ti ne  avai l a b l e  for T RS-80 d isk  u sers.  

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  
$24.95 + $1 .20 p&p 
Over 70 pages packed fu l l  of usefu l i n format ion and 
sam p l e  programs.  Appl i es to both T R S-80 and SYST E M  
80 . 

T RS-80 D IS K  AN D OTH E R  MYSTE R I ES 
$24.95 + $1 .20 p&p 
The h ottest se l l i ng T RS-80 book i n  the U .S .A .  D isk  fi l e  
structu res revealed,  D OS 's compared and expl a i ned,  
how to recover l ost fi les ,  how to rebu i ld crashed 
d i rectories - this i s  a m ust for the serious D isk  user 
and is  a perfect companion to any of the N EWDOS's .  

l EA R N I N G  l EV E l  I I  
$1 6.95 + $1 .20 p&p 
Written by D a n i e l  L i e n ,  the author of the T R S-80 
Level I H a nd book, t h is boo k teaches you , step-by-step ,  
h ow t o  g e t  t h e  most from y o u r  Level I I  mach i n e .  
I nval u able  supplement to e ither the T R S-80 Level I I  
M a n ua l  or the System-80 M a n u a l s .  



T AllAN S ARE 
All programs designed to run on both the T RS-80 or the SYSTEM 80 without m od ification .  Most p rograms include sound 

T R I A D  V O  l 1  - l2 /1 6 K  
Cassette $1 0.95 D isk $1 5.95 

+ 60c p&p 
Three separate games wh ich test your powers o f  memory and 
concentration. The programs comb i ne graphic d isplays and 
sound : 

SIMON-SEZ: Just l i ke the electro nic music puzzles on sa l e  for 
more than $20 . Numbers are f lashed on the screen and sou nded 
in a sequence determi ned by the computer. Your task is to 
reproduce the sequence, correctl y .  

L I NE?:  Rather l i ke a super, compl icated version o f  noughts 
and crosses. You may play against a nother player or aga i nst 
the computer itself.  But beware, the computer cheats! 

SUPER CONCENTRATION : Just l i ke the card game but with 
more options. You must find the hidden pairs . You may play 
against other people,  play agai nst the computer, play on your 
own , or even let the '80 play o n  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 i n  w h i c h  y o u  h a d  a 
matrix of numbers (or letters) w ith one blank space and you 
had to sh uffle the numbers around one at a t i me u nt i l  you 
had made a particular pattern ?  Wel l ,  SHU F F L EBOARD, the 
first program i n  this triad , is  just t h is ,  except that the computer 
counts the n u m ber of moves you take to match the pattern 
it has generated - so it is not poss ible 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 beg i n n i ng of 
the game, t hen you must remember i t !  

I n  MATCHEM, y o u  have to manoeuvre 2 0  pegs from the 
centre of the screen to their respective holes i n  the top or 
bottom rows. Yo ur score is determined by the time ta ken to 
select a peg, the route taken from the centre of the screen to 
the hole and your abil ity to d i rect the peg i n to the hole with 
out h itti ng a n y  other p e g  or the boundary . 

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

+ 60c p&p 
Two programs wh ich g ive fascinatin g, ever-changi ng 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 . Mach i n e  l a nguage routines create up to 
1 200 new generations per m i n ute fo r sma l l  patterns or up to 
1 00 per m i nute for the fu l l  1 28 x 48 screen matr i x. Features 
ful l horizontal and vertical wraparou nd . 

EPICYCLES wi l l  fascinate you for hours .  The ever-changing 
ever-movi ng patterns give a 3D effect and were i nspired by the 
a ncient G reek theories of Pto l emy and h is model of the Solar 
system. 

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

+ 60c  p&p 
Written by a pri mary school teacher t o  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-LU G :  a mathematics game, in which you must get the 
sum correct before you can move . 

AUSTRAL IAN G EOG RAPHY :  l earn about Austral ian States 
a nd towns, etc. 

SUBTRACTION GAM E : bu i l d  a tower with correct answers. 

HOW GOOD IS YOUR MATHS? Select the fu nction (+, -, 
-7- or X) and degree of difficulty. 

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  & SPACE J U N K - l2/1 6 K  
Cassette $1 0.95 D isk $1 5.95 

+ 60c p&p 
Both programs have s o u n d  to compl ement t h e i r  excel l ent 
graph ics. In COSMIC F I G HTER,  you must defend the earth 
against seven d ifferent types of al ien ai rcraft. It is  u n l i kely that 
you wil l be successful but you wi l l  have a lot of fun try i n g !  

Y o u  m ission i n  SPACE JUN K is to clea n  up a l l  the debris left 
f loating around in space by those other space games . It is  not 
as simple as it sou nds and space j u n k  can be qu ite dangerous 
u n l ess you are very carefu l .  

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

+ 60c  p&p 
Try to manoeuvre y o u r  space ship thro ugh the meteor storms 
t hen land it careful l y  at the space port without ru n n i ng out of 
fuel or crash ing.  Complete with rea l istic graphics .  

STA R F I R E  AND N O VA I NVAS I O N  l2/1 6 K  
Cassette $1 0.95  D isk $1 5.95 

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

STAR F I R E seats you in the coc kpit of an X-wing fighter as 
you engage in battle with the dead ly Darth Vader's Tie-fight-ers . 
Beware of the evi l  one h i mself and may the Force be with you . 

In NOVA I NVASION,  y ou must protect your home planet of 
H iberna from the i nvad i ng NOVA D I A N S .  You have two fi xed 
guns at each side of the screen and a moveable one at the 
bottom. Apart from shooting down as many invaders as 
possible, you must protect your precious hoard of Vitami nium 
or perish ! 

AI R ATTACK A N D  NAG RACE - l2/1 6 K  
Cassette $1 0 .95 D isk $1 5.95 

+ 60c p&p 
An unl ikely combination o f  programs but t h e y  share t h e  same 
author who has a keen sense of humour. 

AI R ATTACK i ncludes sound and real istic graph ics . The air
craft even have rotati ng propel l ers ! But they a lso drop bombs 
on you , so it's ki l l  or  be k i l l ed !  

NAG RACE lets you pander t o  your gambl i n g  i nsti nct without 
actual ly losing real money .  U p  to five punters can join in the 
fu n .  Each race results i n  a photo-fin ish w h i lst there is a visib le  
race commentary at the bottom of the screen throughout the 
race. Happy punting ! 

F O U R  l ETTE R  MAST E RMI N D  l2/1 6 K  
Cassette $8.95 D isk $1 3.95 

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

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

+ 60c p&p 
Music I V  is a m u s i c  comp i l er f o r  your '80 . It a l l ows y o u  t o  
compose or reproduce music with y o u r  computer that w i l l  
surprise y o u  w i t h  i t s  range and qua l ity.  Yo u have control over 
duration (fu l l  beat to 1 /1 6 beat) with modifications to extend 
the duration by half or one th ird for triplets. Both sharps and 
flats are catered for as are rests. Notes on whole sections may 
be repeated. The program comes with sample data for a wel l 
known tune to i l l ustrate how it i s  done. 

* * * SAVE OO$'s * * * SAVE OO$'s * * * SAVE OO$'s * * * MI CR0-80 EXPANSI ON I NTERFACE * * *  

M I C R 0-80's expansion interface uti l ises the proven LNW Research Expansion board. It i s  suppl ied ful ly built u p  and tested in an 
attractive cabi net with a se lf contained power supply, ready to plug i n  a nd go. The expansion interface carries M I CR 0-80's fu l l ,  no 
hassle,  90-day warranty . 
Features include,: - • Sockets for up to 32K of memory expansion • Disk control ler for up to 4 disk dr ives • Para l lel printer port 

• Seria l  RS232C/20mA 1 /0 port • Second cassette (optional)  
The expansion interface connects d irectly to your TRS-80 L2/ 1 6K keyboard or,  via SYSPAN D-80 to your SYSTEM 80V I DEO G E N I E  
Prices: H D -01 0-A Expansion Interfaces with (/) K :  $499.00 H D-01 0-8 Expansion I nterfaces with 32K : $549.00 H D-01 1 Data 
separator fitted ( recommended) : add $29 .00· H D ·01 2 Dual cassette I nterfaces fitted : add $1 9.00 

The M I C RO-SO Expansion I nterface is also available in kit form. 
Prices: H D -0 1 3  Kit consisting of LNW Research PC board and manua l ,  ALL components including cabinet & power supply : $375.00 
H D-01 1 Data separator for above $25.00 H D -01 3 Dual cassette I nterface kit : $1 5 .00 



for $49.00plus s2 .00 p & p 
A c h o ice of u pper and lowe r  case d isplay is easie r  to read , 

g ives g reater versat i l ity. 
The M icro - 80 lower case mod ificat ion g ives you th is fac i l ity, 

p l us the symbol s  for the 4 playi ng -card su its for $ 49 .00 + 
$ 2 .00 p. & p .  

B o t h  programs g ive you r  T R S - 80
'm 

M o d e l  I or System 80'm 
a n  o pt i o n a l  typewri te r capabi l i ty ,  i .e .  sh ift for u pper case 

The second prog ramme a lso i n c l udes Keyboard -debounce 
and a f lash i n g  c u rsor.  

You f i t  i t .  Or we c a n .  
T h e  M i c ro - 80 mod if icat ion features t r u e  below-th e - l i ne 

d esce n d e rs and a b l oc k  c u rsor. 
Each k i t  comes with com prehensive f itt i n g  i nstruct ions 

and two u n iversa l lower-case d rive ro ut ines on cassette to 
enable yo u to d isplay lower case in BAS I C  pro g rams.  

F i tt i n g  t h e  m o d i f i c a t i o n  req u i res so l d e r i n g  i n s i d e  the 
c o m puter T h i s  s h o u l d  o n l y  be carr ied out by a n  experie nced 
hobbyist or tec h n icia n .  

I f  y o u  a r e  at a l l  d u bi o u s .  a f i tt i ng service i s  ava i lable i n  a l l  
capital  c it ies f o r  o n l y  $ 2 0.00 

The d river ro ut ines a re se l f - re l ocat i ng , se lf- p rotect ing and 
wi l l  c o - reside with othe r  mach i ne l a n g uage pro g rams such 
as Keyboard - de b o u n c e ,  seri a l  i nterface d river programs etc . 

A l ist of i nsta l le rs is i n c l uded with each k i t  

ADD A DIS IVE T 

FOR ONLY $875.0 
DEL I l l  

$1199. 
The M ic ro-80 d i sk d ri ve upg rade fo r the TRS-so'm M od e l l I I  

c o n ta i n s  the fo l l owi ng h ig h  q u a l ity co m po n e nts: 

1 or 2 M PI 40-trac k s i ng le h ead d isk d ri ve s .  1 VR Data 

d o u b le -d e n s ity d i sk contro l l e r  b oa rd a n d  1 d u a l  d rive powe r 

s u p p l y  p l u s  a l l  the necessa ry m o u n ti ng h a rd wa re ,  cables a nd 

c o m p re he n s i ve f i tt i ng i nstru ct i o ns ,  wh i c h  can be ca rried o u t  

w i th a m i n i m u m  o f  f u ss by a n y  ave rage c o m p u te r  owne r.  

F i tt i ng se rvice is  ava i la b l e  for  $ 2 5 .00 in m ost c a p i ta l  c i t ies .  

SPECIALSALE PRICE-ONLY$1500 1NCL .. S .. T. 

Daisy Wheel Typewriter/Pri nter 
M I C R0 - 80 h a s  c o n verted t h e  n e w  O L I V E T T I E T - 1 2 1  DA I S Y  WHE E L  typewr i t e r  
t o  wor k  wi t h  t h e  T R S - 8 0  and SYSTEM 80 o r  any other mi c rocomputer 
w i t h  a C e n t ro n i c s p ar a l l e l port ( RS 232 s er i a l  i nterface a v a i l ab l e  
s h o rt l y ) . T h e  E T - 1 2 1 typewr i t e r  i s  renowned for i t s h i gh q u a l i ty ,  
f a s t  s peed ( 1 7  c . p . s . ) ,  q u i e t n e s s  a n d  r e l i a b i l i ty .  M I C R0 - 80 i s  
renowned f o r  i t s  k now l ed g e  o f  t h e  T R S - 80 / S YSTEM 80 and i t s s e n s i b l e  
p r i c i ng p o l i cy .  Toget h e r , w e  h ave produced a d u a l -purpose mac h i n e : 
an a t t r a c t i ve ,  mod e r n , correc t i n g  typewr i ter wh i c h d o u b l e s  as a 
corre spondence q u a  1 i ty D a i sy-wh e e l  p r i n t e r  when u s ed wi t h  your 
mi c r o - c omputer . 

How good i s  i t ? - T h i s  p art of our a d v e r t i s ement was typ e s et u s i ng 
an E T - 1 2 1  d r i v e n  by a TRS - 80 . Wri te a n d  a s k  for f u l l d e t a i l s .  



B y u Dt:L 3 FROM IVIICK0·80 
SAVt: $000's 

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

MODt.:L 340 
2 40 TRACK SINGLE-HEAD DISK DRIVES GIVING 
350K FORMATTED STORAGE, 48K RAM 

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

NODf:L 380 + 
2 80 TRACK DUAL-HEAD DRIVES GIVING 
1 .4 MEGABYTE FORMATTED STORAGE, 48K RAM 

* lYEW * * lYEW * * lYEW * 
MODEL 500 - 5 + Plf:GABYTf PIODfL 3 

1 40 TRACK DUAL-HEAD DRIVE GIVING 
350K OF FLOPPY DISK STORAGE FOR TRANSFERRING 
PROGRAMS AND BACKUP, 48K RAM, EXTERNAL 
5 MEGABYTE WINCHESTER SUB-SYSTEM, 
CP/M (ORG 4200N) DISK OPERATING SYSTEM 

$3130 

$3350 

$3800 

$ 5895 
The MODfL 500 offers the high speed, mass storage capacity and reliability of a 
Winchester drive for thousands of dollars less than you would pay for any 
comparable system. Model 500 is a serious business computer able to tackle the 
most demanding tasks. 

All prices are in Australian dollars, include Sales Tax and are subject to change without notice. Prices are fOB Adelaide. Add $20 road freight 
anywhere in Australia. All computers and systems carry MICR0·80's 90-day Warranty covering parts and labour. 



SAV:t: A PACtrnT ON MICR0-80's DISK DRIV:t: PACKAG:t:S 

fOR TRS·80 MOD:t:L I AND SYSTt:M 80 MICROCOMPUTt:RS 

SINGLE DRIVE PACKAGE from ... $499 DUAL DRIVE PACKAGE from ... $874 

Bigger volume means lower cost price, which we are passing on to you. Avoid the annoying bundle of cables, 
wires and separate boxes. MICR0·80 is now offering our well· proven MPI disk drives in attractive, self-contained 
single or dual·drive cabinets complete with internal power supply. Our drive 0 and dual-drive packages also in· 
dude the appropriate version of DOSPLUS and dual-drive cable. 

The best news of all is the specially reduced package prices ... 
SAVE $23 - $ 107 over our already low prices! 

Choose the appropriate system from the table below: 

DRIVE TYPt: 
No. of No. of 

Capacity 
Dosplus 

Price 
Tracks Heads Version 

DRIVE 0 
1 x MPI B51 40 1 lOOK 3.3 $499 $77.95 
1 x MPI B52 40 2 200K 3.4 $639 $97.95 
1 x MPI B92 80 2 400K 3.4 $799 $ 107 .95 
DRIVE 1 
1 x MPI B51 40 1 lOOK $415  $23 .00 
I x MPI B52 40 2 200K $525 $23.00 
I x MPI B92 80 2 400K $695 $23.00 

• Represents the saving compared with buying all the items included in the package separately 

• Drive 0 package includes one bare disk drive, self-contained single- • Drive l package includes one bare disk drive and self-contained 
drive cabinet/power supply as illustrated, two drive cable and the ver- single-drive cabinet/power supply as illustrated. 
sion of DOSPLUS indicated. 

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

DRIVE TYPE 
No. of No. of 
Tracks Heads 

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

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

All disk drive components are still available separately: 

Capacity 
Dosplus 

Price 
Version 

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

NOTE: All 40 track drives are completely compatible with 35 track 
operating systems such as TRSDOS. DOSPLUS allows you to realise an 
additional l4% capacity compared with TRSDOS. Under DOSPLUS 3.4, 
80 track drives can read 35/40 track diskettes. 

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

Price freight Price freight 
MPI B5 l 40 track, single·head, l OOK $399 �=��ced Price $5.00 Self-contained, single drive cabinet/power supply $99 $5.00 
MPI B52 40 track, dual-head, 200K $449 $5.00 Self-contained, dual-drive cabinet/power supply $ 1 35 $5.00 
MPI B92 80 track, dual-head, 400K $6 1 9  $5.00 Two drive cable $39 $2.00 

Simple, wrap-around cabinet $ 1 2  $2.00 Fan drive cable $49 $2.00 

Separate, dual-drive power supply $85 $8.00 DOSPLUS 3.3 $99.95 $2.00 
DOSPLUS 3.4 $ 1 49.95 $2.00 

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

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



PAGE 1 9  

AU our software is suitable for either the SYSTEM 80 or the TRS-80 

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

B US I N ESS P R O G RAMS 

Ml C ROMANAG E M E NT 
STO C K  R E CO R D I N G  SYST E M  ( t2 /1 6K)  

Cassette vers ion . . . . . . . . . . . . .  $29.95 + $1 .00 p&p 
Stri ngy F loppy version  . . . . . . . .  $33.95 + $1 .00 p&p 
This  system has been in use for 9 mo nths i n  a n u m ber 
of sma l l  reta i l  bus inesses in Ad e la ide .  It  i s  therefore 
thorou g h l y  debugged and has bee n ta i l or made to su it 
the req u i rements of  a sm a l l  bus iness.  M I C R O MA N AG E 
M E N T  S R C  enables y o u  t o  m o n itor the cu rrent stock 
leve l and reorder l evels of 500 d iffere nt stock items per 
tape or wa fer .  I t  i ncl udes the fol l ow i ng features: -· 

Add new items to i n vento ry 
De lete d iscon t i n ued items from i nventory 
List compl ete fi l e  
Search for a n y  stock n u m ber 
Save data to cassette or wafer 
Load data from cassette or wafer 
Adj usts stock leve ls  from sa les resu l ts and rece i pt 
of goods 
L ist a l l  i tems req u i r i n g  reo rd eri ng 

We can thorou g h l y  recommend t h i s  program for the 
sma l l  bus i ness with a L2/ 1 6 K computer .  

SCOTC H B RA N D  C O MP UT I N G  CASSETTES 
Super-q ual i ty personal  computi n g  cassettes.  
C-1  0 pack of 1 0 . . .  $26.00 i nc l . p&p 
C-30 pack of 1 0  . . .  . . .  $28.00 i ncl . p&p 

UT I L IT I ES 

S-KE Y  by Edwin Paay $1 5 .9 5  p lus  50c. p&p 
S-K E Y  i s  a comp l ete keyboard driver routi ne  for the 
T R S-80 a nd becomes part of the Level  I I  bas ic  i nter
p reter .  W ith S - K E Y  l oaded the user w i l l  have many 
new featu res n ot ava i lab le  with the stan d a rd mach i n e .  
S-KEY features : 
"* S-K E Y  p rovides an auto-repeat for a l l  the keys on 

the keyboa rd . I f  any key i s  held down l onger than 
about half a second , the key w i l l  repeat u nt i l  it is  
released . 

* G raph i c  symbols can be typed d i rect from the key
board , th is  i ncl u des al l  64 g raph i c  symbols ava i lab le  
from the T R S-80/SYSTE 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 makes 
programm i n g  much eas ier  as whole commands and 
stateme nts can be reca l l ed by typ i n g  sh ift and a 
l etter  key . 

* Becau se 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 graph ics are 
eas i l y  i m pleme nted by typing the appropriate 
graphics symbols d i rect ly  i nto P R I N T statements . 

* S - K E Y  a l l ows the user to L I ST a program with 
P R I NT statements conta i n i n g  graph ics, p rope rl y .  
S - K E Y  does t h i s  b y  i ntercepti n g  t h e  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 ist of the 
s h i ft key entries to the v ideo d isp lay or l i ne pri nte r .  

* S - K E Y  ca n be d isabled a n d  enabled w h e n  requ ired . 
Th is  a l l ows other routi nes wh ich ta ke contro l of the 
keyboard to ru n w ith 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 w ith com p rehens ive docume ntati on . 

BMO N by Edwin Paay $1 9.95 plus 50c. p&p 
T H E  U lT IMATE H I G H  M EMO R Y  BAS I C  M O N ITO R 
l2/1 6-48K 
Our own perso n n e l  refuse to write BAS I C  without fi rst 
l oading th is amazi ng mach i ne langu age ut i l ity program 
i nto h igh memory ! B M O N  R e nu mbers ; D ispl ays BAS I C  
programs on the scree n wh i l e  they are sti l l  l oadi n g ;  te l l s  
y ou t h e  memory l ocati ons o f  the program j ust l oaded ; 
lets you stop a l oa d  part-way th rou g h ;  me rges two 
programs,  with automatic ren u mbe r i ng of the second 
so as to p revent any c l ashes of l i ne  n u mbers;  recovers 
your progra m  eve n  though you did type N EW :  ma kes 
one p rogram i nv is ib le  wh i l e  you wo r k  on a second 
(saves hours of cassette t ime ! ) ;  l i sts a l l  the variables 
used in the program ; m akes SYSTEM tapes; l ets you 
E d it memory d i rect ly  . . .  the l i st goes on and on . 
Cassette c omes w ith 1 6 K ,  32K and 48K versi ons, ready 
to l oad . Can anyone afford N OT to have B M O N ? 

E D UCATI O N A L  

R P N  CAL C U LAT O R  ( l2/1 6K & 32 K)  
$14.95 $ 5 0c. p&p 
G ive you r computer  the powe r of a $650 reverse pol i sh  
n otati on calc u l ator with 4 5  fu nctions and selectable 
accu racy of 8 or 1 6  d ig its .  The main stack and registers 
are cont i nuous ly d is p layed wh i lst the menu i s  a lways 
i n sta ntly access i b l e  w ithout d i stu rb i n g  any ca lcu lations 
or register va l ues . The cassette comes w ith both the 
1 6K and 32 K versions,  the l atter g iv i n g  you the add i 
t ional  power o f  a programmable calcu l ator. Comes 
w ith a very comp re hensive 1 5  page m a nu a l ,  wh ich 
i n cl u des i nstructi ons to l oa d  and mo dify the 32K pro
grammable vers ion to ru n in 1 6 K .  Whether for bus iness 
or p leas u re ,  this  package wi l l  p rove i n va l uable ,  and tu rn 
you '80 i n to a very powe rfu l i n strument.  

G AMES 

M I C ROPO L Y ( l2/1 6K )  $8.95 + 60c p&p 
N ow you can play Monopoly on you r m i cro . The old 
favourite boa rd game has moved i nto the e l ectro n ic era .  
Th i s  com puter  vers ion d isplays the board on the screen , 
obeys a l l  the r u l es and,  best of a l l ,  the banker does not 
ma ke m i sta kes with y ou r  ch ange ! 

C O N C ENTRAT I O N  ( l2/1 6K }  $8.95 + 60c p&p 
Another appl i cati on of supergraphics .  The re are 28 
"ca rds" d ispl ayed on the screen ,  face dow n .  P layers 
take it  in t u rn to tu rn them over  with the object of 
f i n d i n g  matc h i ng pai rs . There are 40 d i fferent patterns 
which are chosen at random , so the game is fu l l  of end
l ess variety. This  i s  of  particu l a r  va lue in  h e l p i n g  young 
chi ld ren to l earn the a rt of concentrat i n g  and,  at  the 
same t i me , to i ntrod u ce them to the computer.  

METE O R  A N D  T O RPE D O  A l l E Y  ( l2/1 6K) 
$1 0.95 + 60c  p & p  
Those w h o  frequent games arcades wi l l  recogn i ze these 
two e lectro n ic games.  I n  M ET E O R  you must destroy 
the enemy space s h i ps before they see you . I n  its most 
d ifficu lt  mode , the odds are a thu m p i n g  238 to 1 
aga i nst you b e i ng s uccessfu l .  I n  torpedo a l ley you must 
s i n k  the enemy sh i ps w ithout h i tt i n g  you r own supply 
shi p .  Both games i ncl ude sound effects and are remark
ably accurate reproductions of the arcade ga mes . 



AUSTRALIAN SOFTWARE (Cont.) 
GAMES 

S H E E P D O G  (L2/1 6 K) $8.95 + 60c p&p 
Ever  wondered how a sheepdog ma nages to dr ive a l l  
those awkwa rd sheep i nto a pen ?  Wel l ,  here is  your 
chance to find out just how d ifficu lt it  is  a nd have a 
l ot of fun at the same t ime.  Yo u contro l the sheepdog, 
the computer  contro ls  the shee p !  As i f  that isn 't 
enough , l ook out for the d i ngoes l u rk i n g  i n  the bush ! 

U BOAT $8.95 + 60c p&p 
R ea l  t i me s i m u l at i on at its best ! Comes with wo rki ng 
sonar-screen and pe riscope , a fu l l  rack of torpedoes, 
plenty of targets , work ing fuel and battery mete rs, 
he lpfu l  Mothersh i p  for h igh-seas reprovis i on i n g  and 
even has emergency radio for that terr ib le  moment 
when the depth charges put you r crew at r is k .  Requ ires 
Level I I / 1 6 K .  

SPACE I NVAD E RS WITH SO U N D  $8.95 + 60c p&p 
M uch i m p roved vers ion of th is arcade favourite with 
redesigned l aser and can non b lasts, h igh-speed cannon,  
50 rovi n g  drone targets , 10  mothers h i ps and heaps of 
fu n for a l l . Leve l I I  with  4K and 1 6 K ve rsi ons on th is 
cassette . 

G O L F  ( l2/1 6K)  $8.95 + 60c p&p 
Pit you r sk i l l s . of m i n i -go l f  agai nst the computer .  Choose 
the level of d ifficu l ty ,  the n umber of holes and whethe r 
you wa nt to play stra ight m i n i  go l f  or crazy golf.  Com 
plete with h azards,  water traps , b u n kers a n d  trees. 
G reat fun for kids of a l l  ages.  

D OMI N O ES( l2/1 6K)  $8.95 + 60c p&p 
Pit your s k i l l  at domi noes aga i n st the com puter, which 
provides a ti re less opponent. Another appl icat ion of 
supergraph ics from the stab le  of Charl i e  Bart lett . 
Domi noes a re shown a pproxi mate ly  l i fe s i ze i n  fu l l  
deta i l  (except for colou r ! ) .  The mon itor screen is  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 
l ose a n y  p ieces 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 T RS-
80 gra ph ics , Cha r l i e  Bart lett . I n cl u des I N D Y  500, an 
e xcit ing road race that gets faster and faster the l onger 
you play, S U B H U N T  in wh ich your wa rs h i p  b lows u p  
u nfortu nate l i tt l e  su bmari nes a l l  over the p lace,  and 
K N I E V E L  ( as in motorcycle , ram p  a nd buses ) .  

OT H E R  PRO G RAMS 

I N F I N ITE  BAS I C  BY RACET (32 K/1 D IS K) 
$49.9 5 + 5 0c. p&p 
F u l l  m atr ix 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 $24.95 + 5 0c. p&p 
1 8  mach i ne l anguage rou ti nes i n cl u d i n g  R ACET sorts . 

B US IN ESS A D D R ESS A N D  I N F O RMAT I O N  SYSTEM 
(48K/D ISK) $2 4.95 + 5 0c. p&p 
A l l ows you to store addresses and i n formation a bout 
busi nesses, edit them and print them out. 

H ISPE D  (L2 1 6, 32 or  48 K) $2 9.95 
Th is mac h i n e  l anguage program a l l ows you to SAV E 
and LOAD progra ms 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 , i f  fitted.  
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l OWE R CASE F O R  YO U R  TRS-80/SYSTEM 80 
K it only $49 .00 p lus $2 .00 p&p 

G i ve you r T R S -80 or SYST E M  80 a lowe r case d isplay 
with proper descend ers and a b lock cu rsor (s i m i lar  to 
the T R S-80 Model  I l l ) .  Also i n c l udes sy mbols· for the 
fou r  su its of cards.  I nc l u des fu l l  fitt ing i n struct i ons ,  a l l  
necessa ry components a n d  a specia l  mach ine l a nguage 
dr iver program to enable lower case in BAS I C .  The 
mod if icat ion is  si mi l a r  to the Tandy model  and does 
not work with E l ectric Pe nci l without further mod i f i 
cat ions .  
These k its  req u i re d i sassem b l y  of  your compu ter and 
some so lder ing .  They shou ld o n l y  be i nsta l led by 
someone who has experience in solder ing integrated 
c i rcu its, u s i n g  a low power,  p roperly earthed so lder ing 
i ron . I f  you do not have the necessary experience/ 
equi pment, we wi l l  i nsta l l  the mod if icat ion for you for 
$20 p lus  fre ight in both d i rect ions.  Make su re you 
arrange the insta l l at ion with us fi rst, before despatch
i n g  you r computer,  so that we can assu re you of a 
rapid tu rn-aro u n d .  We a re a lso a rra ng ing to have 
insta l l ers in each State. See e l sewh ere in th is  i ssue for 
the i r  names and addresses. 

PR ICES 
Cat No.  
H D -020 Lower case mod k it  for T R S-80 

$49 .00 p lus  $2 .00 p&p 
H D -021  Lower case mod kit fo r SYSTEM -80 

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

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

( *Printer only - $940 incl . p&p) 
The E PSON M X -80 pri nter is  compact, q u i et ,  has 
featu res u nheard of on l y  2-3 years ago in a pr inter at 
any price and, above a l l ,  i s  u ltra-rel iab le .  Al l ava i lab le  
pri nt modes may be sel ected under software contro l .  
F eatu res i nc l ude : 

- h igh q u a l ity 9x9 dot-matr ix character formation 
- 3 character densit i es 

. 80 characters per I i ne at 1 0 chars/ inch 

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

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

6 l ines per i nch 8 l i nes per inch 
80 characters per second pri nt speed 

- bi -d i rectiona l  pr int ing 
- log ica l  see k i n g  of shortest path for pr int ing 
- lower case w ith descenders 
- T R S·80 g ra p h i cs characters bu i lt i n  
- standard Centro n i cs pri n ter port 

The b i -d i rect ional  pr int i n g  cou pled with the logical  
see k ing of the shortest pr int  path (wh ich means  that 
the pr int head wi l l  commence pri nt ing  the next l i ne 
from the end w h i ch req u i res the least travel ,  thereby 
m i n i m i s i n g  u n uti l ised t ime)  g i ves this  pr inter a much 
h igher t h rough put rate than many other  pri nters 
quot i n g  pri nt 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 gree n perspe x ,  cut to fit you r monitor.  It i m p roves 
contrast a nd is m u ch more restfu l to the eyes than the 
normal grey and wh ite i mage . 

A l l  editoria l  staff of M I C R 0 -80 a re now us ing  G R E E N  
SC R E E N  S I M U LATO R S  on thei r own mon itors . 

P lease make sure to specify whether you have an old 
(squar ish)  or new ( rounded ) sty l e  mon itor when order
ing. N ot ava i lab le for Dick Sm ith mon itors . 
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Li ne 1 620 checks for a ri ght subtree and traverses thi s i n  t h e  s ame manner as for the Left subtree . 

Li ne 1 630 check s  to see i f  the process i s  compl ete ( stack empty ) .  I f  not � 1 i ne 1 640 pops the 
top of the stack � bei ng the Root node of a subtree to be processed in the above manner . 

U s i ng the data i n  the structure i n  Fi gure 1 { B ) � the i tems cou l d  be wri tten i n  l i near fashi on 
under the i norder travers al pri nci p l e as fol l ows � usi ng nested parentheses to show the Root/Subtrees 
structure . 

( ( 23 ) 26 { 33 ) 38 ) 42 53 58 ) 69 { 69 ) ) ) 

From thi s i t  c an be seen that 42 ( mai n root ) has no parenthesi s  { l evel zero ) and has two groups 
of i tems to i ts l eft and ri ght ( subtrees ) .  I n  fact � the l evel of parenthesi s nesti ng for any 
g i ven i tem i n  that l i st corresponds to i ts l evel i n  the tree i n  Fi gure 1 { B ) � where l evel zero 
i s  the mai n root . Wel l �  l o  and behol d !  The l i st as output usi ng the ! NORDER traversal  pri nci pl e 
gi ves us an ascend i ng sorted l i st of the i tems that were bu i l t  i nto t he tree . 

THE COMPLETE TREE SORT 

The comp l ete sort wi t h  dri ver � tree bui l di ng and tree traversal modul es fol l ows : 

2110 CLS: DEFINTA-Z : INPUT"SIZE OF LIST TO BE SORTED";LM 
2120 IFLM<1THEN2110 
2130 TRUE=-1: FALSE=O 
2150 DIMT<LM,3>,0L<LM>,S<LM/2) 
2160 PRINT"LIST BEFORE SORT: " 
2170 FORM=1TOLM 
2180 T<M,2 > =RND<1000 > 
2190 PRINTT<M,2>; 
2200 NEXT: PRINT: INPUT"HIT ENTER TO START THE SORT";X 
2210 PRINT" SORTING • • •  ": GOSUB2260 
2220 PRINT"LIST AFTER SORT: II 

2230 FORM=1TOLM: PRINTOL<M>;: NEXT 
2240 END 
2250 � CONTROLLING ROUTINE 
2260 IFLM=OPRINT" INVALID LIST SIZE": GOT02290 
2270 IFLM=10L<1 > =T<1,2 > : GOT02290 
2280 GOSUB2310: GOSUB2390 
2290 RETURN 
2300 � CREATION OF BINARY TREE 
2310 FORI=2TOLM 
2320 LINKED=FALSE: P=1 
2330 IF LINKED THEN 2360 
2340 IFT<I,2><T<P,2>THEN IFT<P,1 > =0THEN T<P,1 > =I: LINKED=TRUE ELSE P=T<P,1> ELSE 
IFT<P,3>=0THEN T<P,3 > =I: LINKED=TRUE ELSE P=T<P,3> 
2350 GOT02330 
2360 NE XT 
2370 RETURN 
2380 � !NORDER TRAVERSAL OF BINARY TREE 
2390 P=1: SP=O: OP=O 
2400 IFT<P,1 > < >0THENSP=SP+1: S<SP > =P: P=T<P,1 > : GOT02400 
2410 OP=OP+1: 0L<OP>=T<P,2> 
2420 IFT<P,3 > < >0THENP=T<P,3): GOT02400 
2430 IFSP=OGOT02460 
2440 P=S<SP>: SP=SP-1 
2450 GOT02410 
2460 RETURN 

EFF I C I ENCY 

The effici ency of the tree sort al gor i t hm i s  of the order of N* ( l og N to BASE 2 ) � s i mi l ar to 
the d i mi ni shi ng i ncrement sort analyzed l ast month . However � thi s v ari es wi t h  the actual val ues 
of the dat a .  In c ases where the d at a  i s  such that a fai rly bal anced tree i s  bui l t ,  t hen i t  
woul d  be fai rly effi c i ent � maybe even more so than the d i mi ni shi ng i ncrement sort . However � 
i f  the tree i s  severel y  unbal anced { i . e .  a greater proporti on of Left subtrees than Ri ght subtrees � 
or vi ce ver s a �  known as l eft or ri ght-heavy ) � then the tree structure approaches that of a l i nked 
l i near l i st �  s i nce onl y  one of the poi nters in a node i s  bei ng made use of most of the t i me .  
When thi s i s  the case � t hen the effi c i ency degrades t o  that s i mi l ar t o  the sel ecti on sort . 
Such a c ase coul d occur i f  the dat a  i s  al ready mai n l y  presorted { ascendi ng or descendi ng ) . 
If the d ata i s  fai rly random � then the sorti ng effi c i ency wi l l  be qui te h i gh .  Other tree sort i ng 
a l gori thms exi st whi ch have di fferent eff i c i ency properti es �  one other known as the .. heapsort .. . 
However � none coul d be descr i bed as bei ng of markedly greater effi c i ency � as thei r characteri sti c s  
depend l argel y  o n  the data i tsel f .  
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TO SUMMARI ZE 

A fai r l y  effi c i ent sorti ng techni que can be devi sed us i ng a tree data structure . One such al gori thm 
bui l ds a network of rel ati onshi ps between the dat a . wi thout actual data movement i tsel f ,  to 
form a tree structure of the dat a .  Then the tree i s  traversed usi ng the ! NORDER pri nci pl e ,  
to obtai n the fi n a  1 sorted output a s  the nodes are bei ng processed . A stack i s  requi red i n  
the traversal proces s unl ess  the traversal  i s  bei ng performed recurs i vely .  

Next month , a sorti ng al gori thm based on sorti ng .. by exch ange .. that real ly  i s  .. qui ck .. wi l l  be 
presented . 

- 0000000000 -

* * * * SOFTWARE SECTION * * * * 

***** AL I E N  I NVAS ION  L I I / 1 6K - by J .  Tri ffi tt ***** 

Thi s i s  a real  t i me graph i cs game wri tten i n  Level Two BAS I C  and consi sts of two part s .  

I n  the fi rst part , the al i ens space craft attack from above . I n  the s econd part , the al i en s  
fi ght after fi ve o f  thei r shi ps h ave l anded . 

For fast graphi cs POKE i s  used i n  preference to SET . To move the enemy t here i s  a FOR-NEXT 
l oop used wi th the array functi on .  Thi s i s  sped up by repl ac i ng i t  wi t h  a vari ab l e  i f  i t  i s  
used frequentl y ,  e . g .  i nstead of -

{ The al ternat i ve )  

LIENS LANDED 0 

FOR I =l TO l O : POKEG ( l ) ,  l 9l : NEXTI 
FOR I =l TOl O : A=G { I ) : POKEA , l 9 l : NEXTI i s  used . 

HIGH SCORE 200 

· .. .  

ORE 0 •••••• fiGH SCORE 200 •••••• 

The enemy moves a random di stance i n  a random di recti on before c h ang i ng course . i n  the fi rst 
part of the g ame . To use keyboard control s the I NKEY$ command i s  u sed . The wal l around t he 
screen i n  both p arts i s  u sed to avoi d objects movi ng i nto a d i fferent part of the memory , s i  nee 
obj ect s wi l l  see the wal l wi th t he ai d of PEEK and rebound off i t .  PEEK i s  al so used to c heck 
for the col l i s i on of objects wi th other obj ect s . The d i recti on i n  whi ch an object moves i s  
determi ned by a vari abl e  whi ch i s  added onto the val ue of the object • s  pos i ti on each t i me i t  
i s  moved . To save the t i me waste of conti nual l y  checki ng for every object on one part i cul ar 
byte to see if somethi ng i s  there , the program checks fi rst to see if i t  i s  an empty byte and 
if not , then what i s  there si nee the majori ty of bytes wi l l  be empty . T he tracki ng al i ens 
i n  the second part know i f  you are above or be 1 ow them by usi ng the equ at i on where X i s  your 
pos i ti on and Y i s  thei rs 

A= I NT { X/64 ) 
B= I NT ( Y /64 ) 

and then fi ndi ng out whether A or B i s  the greater number . They know i f  you are to the ri ght 
or l eft of them by the equ ati ons , where X i s  your pos i ti on and Y i s  thei rs  

A= I NT { X/64 ) *64 
B= I NT (  Y /64 ) *64 

and then fi ndi ng out whether A or B i s  the gre ater number . 

- 0000000000 -
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* **** WHEEL LOADER PRODUCTI ON L I /4K - by G . T .  Lyon *** ** 

Thi s program i s  desi gned to cal cul ate Wheel Loader Producti on i n  tons per hour ( l  ton = 2000 l b. ) .  
I t  can be used for al l s i zes of l oaders i n  al l types of cond i t i ons . 

I nput data i s  requested to cover al l vari abl es and the resul t i s  cal cul ated i n  tons per hour . 
The producti on wh i ch i s  b ased on average truck 1 oadi ng condi t i on s  i n  average di ggi ng materi a 1 , 
c an be used by contractors for esti mati ng j ob costs and for sal esmen recommendi ng average machi ne 
c apabi l i ti es .  

The t i me to compl ete the j ob c an be worked out and l oader s i ze and number c an be used to establ i sh 
compl eti on t i me for the job wi th a gi ven number and si ze of machi ne .  

Li ne 40 Requests the i n  bank wei ght per c u  yd of the materi al . 
i . e .  E arth , Damp Loose 2 1 06 l bs .  

Gravel , Dry = 2970 l bs .  
Coal Bi tumi nous = 1 350 l bs .  

Li ne 50 Requests i n  bank correcti on factor 
i . e .  E arth , Damp Loose . 85 

Dry Gravel = . 89 
Coal Bi tumi nous = . 74 

Li ne 60 Requests t he heaped capac i ty ( S . A . E .  R ated c apaci ty of the l oader . 
i . e .  Thi s i s  mi d way between t he struck c apac i ty and the heaped . 

Li ne 70 Requests the eff i c i ency hour . 
i . e .  Usual l y  use a 50 MT Hour . Other factors may reduce thi s to a 40 or 45 MT Hour . 

Li ne 80 Requests Cyc l e  t i me .  
i . e .  F avourabl e condi ti ons = . 30 MT 

Average cond i t i ons . 33 to . 50 MT 
Unfavourabl e condi ti on s  = 0 . 42 to 0 . 66 MT 

Li ne 90 Thi s i s  the formul a ,  based on provi ng ground tests and fi e l d experi ence of many years . 

I NTRODUCTION 

- 0000000000 -

***** RESTORE ( L I NE NUMBER ) L I I / l 6K - by W .  E l dri dge ***** 

Imag i ne ,  i f  you c an , the probl ems of wri ti ng BASI C  programs i f  you were deni ed the use of GOTO 
or GO SUB statements or , machi ne l anguage wi th no JUMP or CALL fac i l i ty .  I mpossi b l e? Wel l , 
s i mi l ar restri cti ons are pl aced on us when i t  comes to readi ng DATA because we only h ave the 
si ng l e RESTORE functi on avai l ab l e to u s . Thi s means that to read a p arti cul ar pi ece of DATA 
we h ave to restore the DATA PO I NTER to the start of the BAS I C  program and then read al l i nterveni ng 
DATA between the start of the program and the DATA we want . On some persona 1 computers , the 
H I TACH I PEACH to name one , it i s  possi b l e to i nc l ude in the program a statement such as RESTORE 
300 . Thi s then sets the DATA PO I NTER to l ook at 1 i ne 300 when the program encounters a READ 
statement . I am pl eased to announce that thi s faci l i ty i s  now avai l abl e on the TRS-80 by i nc l ud i ng 
a 1 3  byte machi ne l anguage program i n  your BAS I C  and usi ng X=USR ( LN ) . 

EXPLANAT I ON 

l .  The DATA POI NTER i s  i n  reserved RAM at 40FF and 41 00 .  
2 .  Every BAS I C  1 i ne starts and ends wi th 00 , and thi s c an be u sed a s  an ori g i  n at or , a separator 

or a t ermi nator . 
3 .  ROM rout i ne OA7F t akes the val ue contai ned i n  bracket s i n  the statement X=USR ( O ) , converts 

i t  to an i nteger and returns wi th the val ue i n  the HL reg i ster p ai r .  
4 .  ROt·1 routi ne 1 B2C searches through a BAS I C  program to fi nd a l i ne number matchi ng the val ue 

i n  the DE reg ·i ster pai r .  When a match i s  found , the B C  regi ster p ai r contai n s  the addres s  
o f  t he start of the l i ne .  

5 .  The DATA PO I NTER al ways poi nts t o  an address that cont ai n s  ei ther OOH ( the begi nni ng or 
end-of- l i ne marke r) or  2CH ( whi ch i s  the ASC I I  val ue for a comma u sed as a separator i n  
DATA l i nes ) . 

6 .  The DATA POI NTER normal l y  poi nts to 42E8H ( whi ch  cont a i n s  OOH ) i mmedi ately after a RESTORE 
has been executed , or the computer i s  i n  the COMMAND mode . 

I f  we type NEW and i nsert the fol l owi ng l i ne ,  

1 0  DATA1 2 ,  1 4 ,  l 6 : READ A : READ B : STOP ( ENTER ) 

then use a moni tor , such as BMON , to exami ne memory we see the fol l owi n g :  

40FF 
4100 
42EB 
42E9 
42EA 

<EB > 
( 42 )  
(00) 
(01 ) 
(43) 

: LSB of DATA POINTER 
: MSB II 

: Li ne or i g i n at or . 
: LSB of st art address of the n ex t  l i n e .  
: MSB 11 etc . 
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42EB < OA> 
42EC ( 00) 
42ED ( 88) 
42EE ( 31) 
42EF ( 32) 
42FO < 2C> 
42F1 ( 31) 
42F2 ( 34) 
42F3 < 2C) 
42F4 ( 31) 
42F5 ( 36) 
42F6 < 3A> 
42F7 <8B> 
42F8 ( 20) 
42F9 ( 41) 
42FA < 3A> 
42FB < 8B> 
42FC < 20) 
42FD ( 42) 
42FE ( 3A> 
42FF ( 94) 
4300 ( 00) 
4301 (00) 

ther e was one .. See 42EA 

N I CR0 -80 

: LSB of th i s  l i ne number i n  Hex . 
:: MSB " etc .  
: Hex compr essi on code f or DATA . 
: ASCII code f or 1 ex pressed i n  Hex .. 
: ASCII code f or 2 ex pr essed i n  Hex . 
: ASCII code f or a < ,> .  
: ASCII L 

4 .  
: Comma .. 
: ASCI I 1 .  
: ASCII 6 .. 
: Col on < : > . St atement separator . 
: Hex compressi on code f or READ . 
: Sp ac e .  
: ASCII code f or A .  
: Col on < ::: > .  
: READ . 
: Spac e .  
: ASCI I B .  
: Col on < : > . 
: ASCII c ode f or STOP . 
: Li ne separat or . 
: Th i s i s  where the nex t l i ne woul d b eg i n  i f  
and 42E9 at t h e  star t of t h i s l i st i ng .  

PAGE 24 

As al l BAS I C  l i ne s  fol l ow the above format , it i s  probab l y  obvi ous by now that i f  we c an fi nd 
where i n  memory the l i ne that contai ns the DATA we need i s  l oc ated we can l oad the DATA PO I NTER 
to start at thi s l i ne when the program encounters a READ statement . Thi s i s  the machi ne l ang�age 
program that achi eves i t .  

CD7FOA 

EB 
CD2C l B  

OB 

ED43FF40 
C9 

CALL OA7F 

EX DE , HL 
CALL 1 B2C 

DEC BC 

LD ( 40FF ) , BC 
RET . 

IMPLEf4ENTATI ON 

: Take the vari abl e LN from X=lJSR ( LN ) ,  convert i t  to an i nteger 
and return wi th it i n  the HL regi ster p ai r .  

: P l ace LN i n  the DE regi ster pai r .  
: Search BAS I C  program for a l i ne number matchi ng L N  and return 

wi th the start address  in the BC regi ster pai r .  
: Decrement BC to poi nt to OOH at the begi nni ng of l i ne number 

LN . 
: Set DATA PO I NTER to read LN on encounteri ng the next READ statement . 
: Return to BAS I C  program . 

The accompanyi ng BAS I C  program was wri tten to test and demon strate the effecti veness  of the 
above program . The i nformati on contai ned i n  the DATA l i nes i s  t aken from the TELECOM AUSTRAL I A  
pub l i c ati on ,  n s  T D Area Codes and I nformat i on For the Adel ai de Tel ephone Di stri ct 1 979 11 • The 
i nformati on in th i s  program contai ns every p 1 ace name in SA/NT and T asmani a p 1 us  a 1 1  p 1 ace names 
in N .  S .  W. cornrnenci ng wi th the 1 etter B .  The 1 etter B \'Ia::; chosen because i t  compri ses the 1 argest 
si ng l e al phabeti cal  entry in the book , ( 1 86 n ames ) and , as thi s program i s  desi gned to search 
onl y  one al phabeti cal b l ock at a t i me ,  i t  can be demonstrated that a pl ace name , together wi th 
i ts STD Area code and cost code 1 etter c an effecti vely  be retri eved from 36 pages of entri es 
in under 5 seconds . To further test the program , the N .  S .  W .  B entri e s  h ave been sandwi ched 
between the Q and R entri es for SA/NT . 

The program functi ons as fol l ows : 

Li nes 1 2  and 1 3  contai n a smal l program to take t he DATA contai ned i n  l i ne 1 1  and tran sfer i t  
to the dummy REMARK l i ne ,  l i ne 1 0 .  

Li ne 1 4  then del etes l i nes 1 1  through 1 4  s o  that i ni ti al i sat i on occurs only once . Note : At 
thi s poi nt the program can be CSAVED and l i ne 1 0  wi l l  contai n the machi ne l anguage program . 

Li nes 30 through 80 contai n the 1 i ne numbers where the 26 1 etters of the 5 States are 1 ocated . 
Th i s  DATA i s  used i n  l i ne 90 to i ni ti al i se the 2 d i men si onal array AR { R , C ) . 

Li ne 1 1 0  takes the ASC I I  val ue of the fi rst l etter of the pl ace name and subtracts 65 , to gi ve 
a val ue for R of 0-25 representi ng the l etters A-Z . I t  al so takes the ASC I I val ue of the fi rst 
l etter of the State and produces the fol l owi ng val ues for C .  QLD=O . .  N . S . W . = l . . SA/NT=2 . .  TAS=3 . .  
V I C=4 . .  W . A . =5 .  

Li ne 1 20 uses these val ues t o  get a val ue for LN from the array { AR ( R , C ) ) .  

Li ne 1 30 passes th i s  va  1 ue to the machi ne 1 anguage program vi  a the POKE and X=USR ( LN ) .  The 
DATA PO I NTER i s  then set as previ ous l y  expl ai ned . 
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Li ne 1 40 and 1 50 search the DATA commenci ng at the nomi nated 1 i ne unti 1 a match i s  found for 
the p 1 ace n ame or the termi n ator ( " 9999 " ) i s  encountered . If a match i s  found the detai 1 s are 
pri nted to the screen otherwi se " NOT L I STED . .  " i s  pri nted . 

Li ne 1 60 wai t s  for a key to be pressed t hen prompts for another entry . 

NOTE ! ! ! ! ! Performi ng a Re-number wi l l  render the who 1 e program i noperat i ve un 1 ess  the data i n  
l i nes 30 through 80 i s  changed . 

CONCLUS I ON 

Whi l e  thi s program may be rather s i mpl e ,  I feel that i t  opens up some i ntere st i ng possi bi l i ti es 
for .the rap i d access to l arge quant i ti es of DATA . Several enhancement s  to the accompanyi ng 
BAS I C  program come to mi nd whi ch may further i ncrease the speed of operati on . One of these 
may be , on i ni ti al i s ati on ,  to systemat i c a l l y  go through the array and h ave each l i ne number 
searched for and rep 1 aced , i n  the array ,  by the memory addres s  of that l i ne .  Thi s wou l d  mean 
then that the DATA PO I NTER coul d h ave that addres s  POKEd i nto i t  vi a BAS I C ,  ( poss i b l y  not very 
fast ) or another smal l machi ne l anguage program cou l d  be u sed wi th X=USR ( AD )  or s i mi l ar .  A 
sui t abl e program coul d be 

CD7FOA 
22FF40 
C 9  

CALL OA7F 
LD ( 40FF ) , HL 
RET . 
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***** SOL I TAI RE PROGRAM PATCH LI I / 1 6K - by M .  Warri ngton ***** 

I n  regard to SOL I TAIRE by T .  Gri ffi n ,  September 81 ( i s sue 22 ) .  Imag i ne you h ave been p l ayi ng 
thi s g ame . Suppose ! j ust suppose you get it ri ght . Cou l d you do it agai n?  Wi th thi s mi nor 
add i ti on to the program you wi l l  be abl e to rev i ew al l your moves and , hopefu l l y ,  l earn enough 
to be abl e  to wi n every t i me .  

- 0000000000 -

***** LEMN I SCATES L I  I I  4K - by Ken Sh i l l  i to ***** 

Thi s program i s  based on a g i mmi ck ,  vi z . ,  how much cou l d  be done by a program j ust one l i ne 
l ong? What i t  does i s  to pl ot curves from the fami ly of curves rel ated to the l emni sc ate , g i ven 
any two numbers as parameters .  You c an experi ment wi t h  any numbers and by a 1 1  mean s , try ones 
l i ke ,  say ,  1 E6 or l E-6 as wel l as  more commonpl ace ones . 

You wi 1 1  be surpri sed by the vari ety of effects .  If you i nput 1 ,  2 you get a true 1 emni scate . 
A l emni sc ate i s  a sort of mudd l ed up el l i pse , and the curve was used by i ts i nventor , Bernoui l l i  
i n  the 1 8th century i n  a v ai n effort to measure the l ength of an el l i ps e . We h ave now progressed 
to the stage of provi ng that i mpos s i bl e .  

Here are some i nteresti ng number pai rs t o  try for starters : 

1 , 1 33 , 1  1 00 , 1  2 , 3  2 , 5  5 , 1 0  1 00 , 1 00 667 , 667 250 , 250 
1 00 , . 1  1 E-6 , 1 E -6 5 , 7  

And remember , that ' s  j ust a s ampl e .  

- 000000000 -

***** PUNCTUATI ON L I I I 1 6K - by Ken Shi l l i to ***** 

Here i s  a c h al l engi ng g ame that requi res qui ck  ref l exes and an abi l i ty to thi nk ahead . C an 
you get yourse 1 f promoted to the rank of c i rcumfl ex? The best that I have managed so far i s  
a ) a few t i mes . My 1 0  year o l d son beats me at i t !  The exc l amati on marks have a l i mi ted abi l i ty 
to penetrate the wa 1 1  s ,  so i f  ever you get 11 stuck 1 1  you c an gauge your way through i f  you use 
the I key c areful l y .  

You are a n  asteri sk whi c h  c an move from s i de t o  s i de .  U se the < and ;> keys t o  move s i deways . 
Occasi onal l y ,  fearsome # si gns come towards you . I f  they h i t you , or you h i t the col umn wal l , 
you di e horri bl y .  You c an z ap # ' s  wi th ! ' s , whi ch  k i l l  # ' s on contact . To fi re an ! press  
I - but  onl y  one ! c an exi st at  a ti me .  The  p age gets more tortuous and  the # ' s progress i vely  
denser . E ventual l y ,  you wi l l  d i e .  You  wi l l  get a posthumous score for the  # ' s k i l l ed .  If  
you  score we  1 1  enough , you wi 1 1  re-i nc arnate as  a ( or even a ) - and i f  you • re a real 
whi z ,  as a c i rcumfl ex ! ! ! ! !  S i c transi t g l ori a mundi . 
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VIEW OF "PUNCTUATION" SCREEN 

*****ALIEN INVASION 12/ 1 6K***** 

1 0  REM J ONATHAN TR I FF I TT 
20 REM 20 LOFTUS ST . NEDLANDS PERTH W . A .  6009 

PH . < 0 9 )  3866964 
30 XU=5 :: CLS : PR I NT@467 , " AL I EN I NVAS I ON " : FORR= 1 T05 : FORW= 1 T03 :: I FW= l 
THENA$= " + " :: GOT050 
40 I FW=2THENA$= " X " ELSEA$= " * "  
50 FOR Z = 1 T0 1 4 : PR I NT@530+Z , A$ : NE X T Z : N E X TW : NEXTR : A$= " " 
60 PR I NT@640 , " DO YOU WANT I NSTRUCT I ONS " : I NPUT Z $ ::  I FLEFT$ C Z $ ,  l > = " Y  
" THEN2300ELSE70 
70 CLS : FOR R= 1 6320T0 1 6383 : POKER , 1 3 1 : NE X TR : FORR= 1 5424T0 1 5485 : POKE 
R , 1 9 1 : NEXTR : FORR= 1 5360T0 1 6256STEP64 : POKER , 1 9 1 : POKER+63 , 1 9 1 : POKER+ 
1 , 1 9 1 : POKER+62 , 1 9 1 : NE X TR : R=O 
80 F=O : Y=O : Z=O : A= 1 6286 : PR I NT@2 , " AL I ENS LANDED " ; F ; : PR I NT@47 , " SCOR 
E " ; : F < 1 > = 1 2 : F < 2 > =2 1 : F C 3 > =30 : F C 4 > =42 : F C 5 > =5 1 :: PR I NT@25 , " H I GH SCORE " 
; HS ; 
90 PR I NT@52 , S ; : I F X X= 1 THEN X X=O : GOT0790ELSED4=D4+ 1 � 0ND4GOSUB720 , 73 
0 , 740 , 750 , 760 : FOR I = 1 T05 : V < I > =O : G < I > =O :: B < I > = 1 : A < I > = 1 5488+F C I ) + C D4-
1 > * 1 28 : G9= 1 : GOSUB600 : GOSUB8 1 0 : NE X T I : POKEA , 1 9 1 : POKEA+ 1 , 1 64 : POKEA- 1 
, 1 52 
1 00 Z=O 
1 1 0 GOT0480 
1 20 IF A$= " , "  THENY=2 : GOT02 1 0  
1 30 I FA$= " . " THENY= 1 : GOT0 1 80 
1 40 I FA$= " M " ANDZ =OTHEN280 
1 50 I FA$= " / " THENY=O : GOT0640 
1 60 ONYGOT0 1 80 , 2 1 0  
1 70 GOT0640 

1 80 I FPEEK < A+2 > > 1 28THEN260 
1 90 A=A+3 : POKEA , 1 9 1 : POKEA-4 , 1 28 : POKEA-3 , 1 28 : POKEA- 1 , 1 52 : POKEA+ l ,  
1 64 : POKEA-2 , 1 28 
200 GOTO 640 
2 1 0  I FPEEK < A-2 > > 1 28THEN240 
220 A=A-3 : POKEA , 1 9 1 : POKEA+4 , 1 28 : POKEA+3 , 1 28 : POKEA- 1 , 1 52 : POKEA+ 1 ,  
1 64 : POKEA+2 , 1 28 
230 GOTO 640 
240 I FPEEK C A-2 > = 1 9 1 THENY=O : GOT0480 
250 A=A-3 : POKEA , 1 9 1 : POKEA+4 , 1 28 : POKEA+3 , 1 28 : POKE- 1 , 1 52 : POKEA+ 1 , 1  
64 : POKEA+2 , 1 28 : GOT0440 
260 I FPEEK < A+2 > = 1 9 1 THENY=O : GOT0480 
270 A=A+3 : POKEA , 1 9 1 : POKEA-4 , 1 28 : POKEA-3 , 1 28 : POKEA- 1 , 1 52 : POKEA+ 1 , 
1 64 : POKEA-2 , 1 28 : GOT0440 
280 Z = 5 : C 1 =A : I FPEEK ( C 1 -64 ) = Z 5THEN670ELSEC 1 =C 1 -64 : POKEC 1 , 1 48 
290 FORV7= 1 T03 : I FPEEK < C 1 -64 > > 1 28THEN340 
300 C 1 =C 1 -64 : POKEC 1 , 1 48 
3 1 0  POKEC 1 +64 , 1 28 
320 NE X TV7 
330 GOT0650 
340 I FPEEK < C 1 -64 ) = Z5THEN670ELSEPOKEC 1 , 1 28 : C 1 =0 : Z =O : GOT0480 
350 L2 < I > =O : L3 < I > =O : I FPEEK C X 5 > = 1 48THENPOKE X 5 , Z 5 : POKE X 5- 1 , Z4 : POKE 
X 5+ 1 , Z6 : A < I > = X 5 : POKEA < I > -G < I > , 1 28 : POKEA < I > -G < I > - 1 , 1 28 : POKEA < I > -G <  
I > + 1 , 1 28 : GOT0680 
360 X 5= A  < I >  +G < I >  
370 I F X5=ATHEN420 
380 I FPEEK C X5 > = 1 3 1 THEN770 
390 L2 < I >  = 1 : I FABS <G < I ) ) =6 1 THENG < I >  =67 : I F I < 5THEN650ELSE480 
400 I FABS C G < I > > =67THENG C I > =6 1 ELSEG < I > =O-G < I >  
4 1 0  I F I < 5THEN650ELSE480 
420 POKEA < I > +G < I > , Z 5 : POKEA < I > +G < I > + 1 , Z 6 : POKEA < I > +G < I > - 1 , Z 4 
430 POKEA < I > , 1 28 : POKEA < I > - 1 , 1 28 : POKEA < I > + 1 , 1 28 
440 POKEA , 1 40 : FORU= 1 T020 : NE X TU : POKEA , 1 46 : POKEA- 1 , 1 36 : POKEA+ 1 , 1 32 
: FORU= 1 T020 : NE X T U : POKEA , 1 28 : POKEA+ 1 , 1 62 : POKEA- 1 , 1 45 : FORU= 1 T020 : NE 
X TU 
450 POKEA , 1 28 : POKEA- 1 , 1 28 : POKEA+ I , 1 28 
460 I FC2= 1 THENC2=0 : A < I > =O : A=C : GOT0690 
470 M=960 : GOT02270 
480 FOR I = 1 T05 : I FL2 < I > = 1 THEN580 
490 I FB < I > =OTHEN650 
500 L < I > =RND < 2 > : L2 < I > = 1 : L < I > =L < I > *5 
5 1 0  R=RND < B > : ONRGOT0520 , 520 , 530 , 530 , 54 0 , 550 , 560 , 570 
520 G < I > =67 : GOT0580 
530 G < I > =6 1 : GOT0580 
540 G < I > =-6 1 : GOT0580 
550 G < I > =-67 : GOT0580 
560 G < I > =-3 : GOT0580 
570 G < I >  =3 
580 X5=A < I > +G < I > : L3 < I > =L3 ( ! ) + 1 : I FL3 < I > =L < I > THENL3 C I > =O : L2 < I > =O 
590 I FPEEK < X 5 > > 1 28THEN350 
600 A < I > =A < I > +G < I > : X 6=A < I > : POKEX 6 , Z 5 : POKE X 6+ 1 , Z 6 : POKE X 6- 1 , Z4 : I FG 
9= 1 THENG9=0 : RETURN 
6 1 0  POKE X 6-G < I > , 1 28 : POKE X 6-G < I > + 1 , 1 28 : POKEX6-G < I > - 1 , 1 28 
620 A$= I NKEY$ : I FA$< > " " THEN 1 20 
630 ONYGOT0 1 80 , 2 1 0  
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640 I F Z =5THEN290 
650 NE X T !  
660 GOT0480 
670 FOR I = 1 T05 : I FC 1 -64=A < I > THENL < I > =O : L3 < I > =O : L2 C I > =OELSE700 
680 S=S+S2 : B < I > =O : C=A : A=A ( l ) : C2= 1 : I FC l < CTHENPOKEC 1 , 1 2B : GOT0430EL 
SE430 
690 C l =O : Z =O : PR I NT@52 , S ; : I FB C 1 ) =0ANDB C 2 ) =0ANDB C 3 ) =0ANDB < 4 > =0ANDB 
( 5 ) =0THEN90ELSE480 

700 NE X T !  
7 1 0  RETURN 
720 Z4= 1 67 : Z 5= 1 40 : Z 6= 1 55 : S2=50 : RETURN 
730 Z 4= 1 66 : Z 5= 1 40 : Z 6= 1 53 : S2= 1 00 : RETURN 
740 Z 4= 1 5 1 : Z 5= 1 40 : Z 6= 1 7 1 : S2= 1 50 : RETURN 
750 Z 4= 1 57 : Z 5= 1 79 : Z 6= 1 74 : S2=200 : RETURN 
760 Z 4= 1 67 : Z 5= 1 40 : Z 6= 1 55 : S2=50 : D4= 1 : RETURN 
770 POKEA < I > , 1 2B : POKEA < I > + 1 , 1 28 : POKEA < I > - 1 , 1 2B : F=F+ 1 : PR I NT@ 1 5 , F ;  
: G C I > =O : X X = 1 : V C I ) = 1 : B < I > =O : I FF= >5THENB60 
780 I FB < 1 > =0ANDB < 2 > =0ANDB C 3 ) =0ANDB C 4 ) =0ANDB C 5 > =0THEN90ELSE620 
790 Y=O : Z=O : POKEC 1 , 1 2B : FOR I = 1 T05 : I FV < I > = 1 THENV < I > =O : B < I > = 1 : A < I >  
= 1 5488+F < I > + < D4- 1 > * 1 2B : POKEA < I > , Z 5 : POKEA < I > - 1 , Z 4 : POKEA < I > + 1 , Z 6 : GO 
SUB 8 1 0  
BOO NE X T I : GOT0480 
8 1 0  L2 < I > = 1 : L < I > =5 : L3 < I > =O : R=RND < 4 > : 0NRGOTOB20 , 830 , 840 , 850 
820 G C I > = 3 : RETURN 
830 G C I > =-3 : RETURN 
840 G < I > =67 : RETURN 
850 G C I > =6 1 : RETURN 
860 FORW= 1 T0500 : NE X T W : CLS : PR I NT " THE SPACECRAFT HAVE LANDED . VO U  M 
UST NOW F I GHT THE I NVAD I NG AL I ENS TO SAVE EARTH ! " : FORT= 1 6383 
T0 1 5360STEP- 1 : POKET , 1 2B : NE X TT 
870 A=O : L=O :: H=O : B=O : I =O : R=O : Q=O : T=O : M=O : W=O : Z=O : V=O : X =O : G=O : P=O : 
J =54 : C=5 : FORN= 1 T04 : FORA= 1 5490+H+LT0 1 5544-H+LSTEPJ :: FORB=ATOA+C : POK 
EB , 1 9 1 : NEX TB : NE X TA : L=L+64 : H=H+9 : J =J - 1 B : NEXTN 
880 A < 1 > = 1 5427 : A C 2 > = 1 5445 : A C 3 > = 1 5466 : A C 4 > = 1 548 1 : A < 5 > = 1 5500 : A C 6 > = 
1 5536 : A C 7 > = 1 5573 : A < 8 > = 1 5594 : A C 9 > = 1 5643 : A C 1 0 ) = 1 5649 
890 FORJ = 1 5360T0 1 5423 : POKEJ , 1 79 : POKEJ +960 , 1 9 1 : NE XTJ : FORJ = 1 5360TO 
1 6256STEP64 : POKEJ , 1 9 1 : POKEJ + 1 , 1 9 1 :: POKEJ+62 , 1 9 1 : POKEJ+63 , 1 9 1 : NE X TJ 
: J=O : MO=O 
900 FOR I = 1 T0 1 0 : POKEA < I > , 1 43 : POKEA C I > + 1 , 1 73 :: POKEA < I > - 1 , 1 58 : H < I > =O 
: K < I > =O : EB < I > =O : Q < I > =O : B < I > =O : NE X T I : PR I NT @960 , " SCORE " ; S ; : PR I NT@9 
90 , " H I GH SCORE " ; HS ;  
9 1 0  X U= X U- 1 : I F X U=OTHE NX U= 1 : FOR I = 1 T0 1 0 : B < I > =2 : NE X T I  
920 N=O : Q=9 : X = 1 6 1 6 1 : T=-64 : FO R Z 8= 1 T0 1 0 : U < ZB > =3 : NE X T Z B : FORR = 1 5367T 
0 1 5423STEPQ : FORL= 1 T03 : POKER+L , 1 9 1 : NE X TL 
930 NEXTR : Q=O : L=O : R=O : N=O: TN=2 : TM=O : M=O : MO=O 
940 Z C 1 > =64 : Z < 2 > =64 : Z ( 3 ) =64 : Z < 4 > =64 : Z C 5 > = 1 28 : Z C 6 > = 1 2B : Z C 7 ) = 1 92 : Z 
( 8 ) = 1 92 : Z < 9 > =256 : Z C 1 0 ) =256 

950 POKEX- 1 , 1 50 : POKEX , 1 40 : POKE X + l , 1 69 
960 GOT0 1 380 
970 I FA$= " . " THENM0= 1 : RETURN 
980 I FA$= " , " THENM0=2 : RETURN 
990 I FA$= " ; " THENM0=4 : RETURN 
1 000 I FA$= " ;i) " THENM0= 3 : RETURN 
1 0 1 0  I FA$= " / " THENMO=O : RETURN 

1 020 I FA$= " M " ANDJ =OTHENJ = 1 : GOT0 1 320 
1 030 RETURN 
1 040 T=3 
1 050 I FPEEK C X +3 > < > 1 2BTHEN 1 080 
1 060 X = X +3 : POKE X -4 , 1 2B : POKE X -3 , 1 28 : POKE X -2 , 1 28 : POI<E X - 1 , 1 50 : POK E X  
, 1 4 0 : POKE X + 1 , 1 69 
1 070 RETURN 
1 080 I FPEEK C X +3 ) = 1 480RPEEK < X +3 ) = 1 43THEN 1 1 00 
1 090 MO=O : RETURN 
1 1 00 X = X +3 :: POKE X -4 , 1 28 : POKE X -3 , 1 28 : POKE X -2 , 1 28 : POKEX - 1 , 1 50 : POKE X 
, 1 4 0 : POKE X + 1 , 1 69 : GOT02070 
1 1 1 0 T=-3 
1 1 20 I FPEEK < X -3 > < > 1 28THEN 1 1 50 
1 1 30 X = X -3 : POKE X +4 , 1 28 : POKE X +3 , 1 28 : POKE X +2 , 1 28 : POKEX - 1 , 1 50 : POI<E X 
, 1 40 : POKE X + 1 , 1 69 
1 1 40 RETURN 
1 1 50 I FPEEK < X -3 > = 1 480RPEEK < X - 3 > = 1 43THEN 1 1 70 
1 1 60 MO=O : RETURN 
1 1 70 X = X - 3 : POKE X +4 , 1 28 : POKE X +3 , 1 28 : POKE X +2 , 1 28 : POKEX + 1 , 1 69 : POKEX 
, 1 4 0 : POKE X - 1 , 1 50 : GOT02070 
1 1 80 T=-64 
1 1 90 I FPEEK < X -64 > < > 1 28THEN 1 220 
1 200 X = X -64 : POKE X +63 , 1 28 : POKE X +64 , 1 28 : POKE X +65 , 1 28 : POKE X - 1 , 1 50 : P 
OKEX , 1 40 : POKE X + 1 , 1 69 
1 2 1 0  RETURN 
1 220 I FPEEK < X -64 ) = 1 430RPEEK < X -64 > = 1 48THEN 1 240 
1 230 MO=O : RETURN 
1 240 X = X -64 : POKE X +63 , 1 28 : POKE X +64 , 1 28 : POKE X +65 , 1 28 : POKE X - 1 , 1 50 : P  
OKE X , 1 4 0 : POKEX + 1 , 1 69 : GOT02070 
1 250 T=64 
1 260 I FPEEK C X +64 > < > 1 28THEN 1 290 
1 270 X = X +64 : POKEX -63 , 1 28 : POKE X -64 , 1 28 : POKE X -65 , 1 28 : POKE X - 1 , 1 50 : P 
OKEX , 1 40 : POKE X + 1 , 1 69 
1 280 RETURN 
1 290 I FPEEK C X +64 > = 1 430RPEEK C X +64 > = 1 48THEN 1 3 1 0  
1'300 MO=O : RETURN 
1 3 1 0  X = X +64 : POKE X -63 , 1 28 : POKEX -64 , 1 28 : POKE X -65 , 1 28 : POKE X - 1 , 1 40 : P  
OKE X , 1 50 : POKEX + 1 , 1 69 : GOT02070 
1 320 G = X + T : O=T 
1 330 I FPEEK < G > < > 1 2BTHE N 1 5BOELSEPOKEG , 42 
1 340 G=G+O 
1 350 I FPEEK C G > < > 1 28THEN 1 57 0  
1 360 POKEG , 42 : POKEG-0 , 1 28 
1 370 RETURN 
1 380 FOR I = 1 T0 1 0  
1 390 M=A < I > : I FH < I > = 1 THENF=K < I > +EB < I > : GOSUB 1 760 
1 400 ONB < I > GOT0 1 480 , 1 970 
1 4 1 0  I FH < I > =OANDPEEK < M- Z < I > > = 1 9 1 ANDPEEK C M+64 > = 1 28THENK < I > =M+64 : P  
OKEK < I > , 1 48 : F=M+ 1 28 : EB < I > =64 : H < I > = 1 : GOSUB 1 760 
1 420 N=A C I ) +U C I > : I FPEEK < N > < > 1 28THEN 1 50 0  
1 430 POKEM- 1 , 1 28 : POI<EM , 1 28 : POKEM+ 1 � 1 28 : A ( I > =N : POKEN , 1 43 : POKEN+ 1 ,  
1 73 : POKEN- 1 , 1 58 
1 440 A$= I NKEV$ : I FA$< > " " THENGOSUB970 
1 450 I FJ = 1 THENGOSUB 1 340 
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1 460 A$= I NKEV$ : I FA$< > " " THENGOSUB970 
1 470 TM=TM+ l : I FTM=TNTHENTM=O : ONMOGOSUB 1 040 � 1 1 1 0 , 1 1 80 , 1 250 
1 480 NE X T I  
1 490 GOT0 1 380 
1 500 Q C I > =Q C I > + 1 : I FQ C I > = X UTHENB C I ) =2 
1 5 1 0  I FPEEK < N > < > 1 43THEN 1 540 
1 520 I FU < I > =-3THENU < I > =3 : U ( I - 1 > =-3ELSEU < I > =-3 : U < I + 1 > =3 
1 530 GOT0 1 480 
1 540 I FPEEK < N > = 1 40THEN2070 
1 550 U < I >  =0-U < I > 
1 560 GOT0 1 480 
1 570 POKEG-0 , 1 28 
1 580 I FPEEK < G > = 1 43THEN 1 590ELSEG=O : J =O :: RETURN 
1 590 FORY= 1 T0 1 0  
1 600 I FG=A < Y > THEN 1620 
1 6 1 0  NE X TY 
1 620 E=A < Y > : A < Y > =O : POKEG , 1 28 : G=O : L2 < Y > =O : B < Y > = 1 : S=S+50 : POKEE , 1 28 
: POKEE+ 1 , 1 28 : POKEE- 1 , 1 28 
1 630 FORR= 1 T04 : POKEE- 1 , 1 44 : POKEE- 1 , 1 60 : POKEE- 1 , 1 28 : POKEE , 1 44 : POK 
E E , 1 60 : POKEE+ 1 , 1 44 : POKEE , 1 28 : POKEE+ 1 , 1 60 : POKEE+ 1 , 1 36 : POKEE+ 1 , 1 30 :  
POKEE+ 1 , 1 29 : POKEE , 1 30 : POKEE+ 1 . 1 28 : POKEE . 1 29 : POKEE , 1 28 : POKEE- 1 , 1 30 
: POKEE- 1 , 1 29 : POKEE- 1 , 1 32 : POKEE- 1 , 1 36 : POKEE , 1 32 : POKEE- 1 , 1 28 
1 640 POKEE , 1 36 : POKEE , 1 28 
1 650 POKEE , 1 32 : POKEE- 1 , 1 36 :: POKEE , 1 28 : POKEE- 1 , 1 32 : POKEE- 1 , 1 29 : POK 
EE- 1 , 1 30 : POKEE , 1 29 : POKEE- 1 , 1 28 : POKEE , 1 30 : POKEE+ 1 � 1 29 : POKEE , 1 28 : PO 
KEE+ 1 , 1 30 : POKEE+ 1 , 1 36 :: POKEE+ 1 , 1 60 : POKEE+ 1 , 1 44 : POKEE , 1 60 :: POKEE+ 1 , 1  
28 : POKEE , 1 44 : POKEE- 1 , 1 60 : POKEE , 1 28 : POKEE- 1 , 1 40 
1 660 NEX TR 
1 670 POKEE , 1 28 : POKEE+ 1 , 1 28 : POKEE- 1 , 1 28 
1 680 I FH < Y > = 1 THENPOKEK < Y > , 1 28 
1 690 H < Y > = 1 : K < Y > =E : POKEE , 1 48 : EB < Y > =O-O 
1 700 FORDT= 1 T0 1 0 : I FB < DT > = 1 THENDU=DU+ 1 
1 7 1 0  NE X TDT 
1 720 I FDU= 1 0THENDU=O : X X = O : C6=0 : GOT070 
1 730 I FDU=8THENDU=O : TN= 1 : TM=O 
1 740 DU=O 
1 750 J =O : PR I NT@965 , S ; : RETURN 
1 760 I FPEEK < F > = 1 28THEN 1 800 
1 770 I FPEEK < F > =42THENJ= O : G=O : GOT0 1 800 
1 780 I FPEEK < F > < > 1 40THENPOKEF-EB < I > , 1 28 : H < I > =O : K < I > =O : RETURN 
1 790 K < I > =F : POKEF , 1 48 :: POKEF-EB < I > , 1 28 : GOT02070 
1 800 POKEF , 1 48 
1 8 1 0  POKEF-EB < I > , 1 28 :: K < I > =F : RETURN 
1 820 I FT Z < OTHEN 1 900 
1 830 I FT Z < 64THEN 1 870 
1 840 I FPEEK < M-3 > = 1 28THENM=M-3 : A < I > =M : POKEM , 1 43 : POKEM+ 1 , 1 58 : POKEM 
- 1 , 1 73 : POKEM+4 , 1 28 : POKEM+2 , 1 28 : POKEM+3 , 1 28 : GOT0 1 440 
1 850 I FPEEK < M-64 ) = 1 28THENM=M-64 : A < I > =M : POKEM , 1 43 : POKEM+ 1 , 1 58 : POK 
EM- 1 , 1 73 : POKEM+63 , 1 28 : POKEM+64 , 1 28 : POKEM+65 , 1 28 : GOT0 1 440 
1 860 GOT0 1 440 
1 870 I FPEEK < M+3 ) = 1 28THENM=M+3 : A < I > =M : POKEM , 1 43 : POKEM+ 1 , 1 58 : POKEM 
- 1 , 1 73 : POKEM-4 , 1 28 : POKEM-3 , 1 28 : POKEM-2 , 1 28 : GOT0 1 440 
1 880 I FPEEK C M-64 ) = 1 28THENM=M-64 : A C I > =M :: POKEM , 1 43 : POKEM+ 1 , 1 58 : POK 
EM- 1 , 1 73 : POKEM+63 , 1 28 : POKEM+64 , 1 28 : POKEM+65 , 1 28 : GOT0 1 440 

1 890 GOT0 1 440 
1 900 I FTZ >-64THEN 1 940 
1 9 1 0  I FPEEK C M+ 3 ) = 1 28THENM=M+3 : A < I > =M : POKEM- 1 , 1 73 : POKEM 5 1 43 : POKEM 
+ 1 , 1 58 : POKEM-3 , 1 28 : POKEM-4 , 1 28 : POKEM-2 � 1 28 : GOT0 1 440 
1 920 I FPEEK C M+64 > = 1 28THENM=M+64 : A < I > =M : POKEM , 1 43 : POI<:EM+ 1 � 1 58 : POK 
EM- 1 , 1 73 : POKEM-65 , 1 28 : POKEM-64 , 1 28 : POKEM-63 , 1 28 : GOT0 1 440 
1 930 GOT0 1 440 
1 940 I FPEEK < M-3 ) = 1 28THENM=M-3 : A C I ) =M : POKEM , 1 4 3 : POKEM+ 1 , 1 58 : POKEM 
- 1 , 1 73 : POKEM+4 , 1 28 : POKEM+2 , 1 28 : POKEM+3 , 1 28 : GOT0 1 440 
1 950 I FPEEK C M+64 > = 1 28THENM=M+64 : A < I > =M : POKEM , 1 43 : POKEM+ 1 , 1 58 : POK 
EM- 1 , 1 73 : POKEM-64 � 1 28 : POKEM-65 , 1 28 : POKEM-63 , 1 28 : GOT0 1 440 
1 960 GOT0 1 440 
1 S 70 I F I NT C M / 64 > < I NT C X / 64 ) THENM=M+64 : A < I > =M : TZ=-64ELSET Z =64 : M=M
J 4 : A < I > =M 
1 980 I FM- I NT C M / 64 ) * 64< X - I NT C X / 64 > * 64THENM=M+3 : A < I > =M : T Z =T Z -3ELSE 
M=M-3 : A < I > =M : T Z =TZ+3 
1 990 I FPEEK < M > = 1 28THEN2050 
2000 I FPEEK < M > = 1 43THENA < I > =M+T Z : GOT0 1 440 
20 1 0  I FPEEK < M > = 1 48THENA < I > =M+T Z : GOT0 1 440 
2020 I FPEEK < M > =42THENY= I : POKEM , 1 43 : POKEM+ 1 � 1 58 : POKEM- 1 , 1 73 : POKEM 
+T Z - 1 , 1 28 : POKEM+TZ , 1 28 : POKEM+T Z + 1 , 1 28 : GOSUB 1 620 : GOT0 1 440 
2030 I FPEEK < M > < > 1 40THENM=M+TZ : A < I > =M : GOT0 1 820 
2040 POKEM , 1 43 : POKEM+ 1 , 1 58 : POKEM- 1 , 1 73 : POKEM+T Z - 1 , 1 28 : POKEM+T Z , 1  
28 : POKEM+T Z + 1 , 1 28 : GOT02070 
2050 POKEM , 1 43 : POKEM+ 1 , 1 58 : POKEM- 1 , 1 73 : POKEM+T Z - 1 , 1 28 : POKEM+T Z , 1  
28 : POKEM+T Z + 1 , 1 28 
2060 GOT0 1 440 
2070 POKEX , 1 28 : POKE X - 1 , 1 28 : POKE X + 1 , 1 28 : POKEX+63 , 1 28 : POK E X +64 , 1 28 
: POKE X + 65 , 1 28 : M=O 
2080 FORR= 1 T05 : POKEX , 1 28 : POKE X + 1 , 1 28 : POK E X - 1 , 1 28 : POKEX , 1 40 : FORU= 
1 T0 1 0 : NE X TU : POKE X , 1 46 : POKE X - 1 , 1 36 : POKE X + 1 , 1 32 : FORU= 1 T0 1 0 : NE X TU : PO 
KEX , 1 28 : POKE X + 1 , 1 62 : POKE X - 1 , 1 45 : NEXTR 
2090 POKE X , 1 60 : POKEX + 1 , 1 32 : POKE X , 1 28 : POKE X + 1 , 1 30 : A= X + 1 : POKEA , 1 28 
2 1 00 POKEX , 1 88 : POKEX - 1 , 1 66 : POKE X + 1 , 1 57 : 
2 1 1 0  I FPEEK < A-63 > < > 1 9 1 ANDPEEK < A-63 > < > 1 79THENREADBELSEPOKEA , 1 28 : G  
OT02 1 40 
2 1 20 A=A-63 : POKEA , B : POKEA+63 , 1 28 : I FB= 1 30THENRESTORE : GOT02 1 1 0ELSE 
2 1 1 0  
2 1 30 DATA 1 44 , 1 36 , 1 29 , 1 60 , 1 32 , 1 30 
2 1 40 POKE X +63 , 1 49 : I FPEEK C X + 1 26 > = 1 9 1 0RPEEK < X + 1 26 ) < 1 28THEN2 1 90 
2 1 50 POKE X - 1 , 1 28 : C= X -2 : FORE= 1 T0 1 0 : NE X TE : POKEC , 1 70 : I FPEEK C C- 1 > = 1 9  
1 THEN2 1 90ELSEFORE= 1 T0 1 0 : NE X TE : POKEC- 1 , 1 37 : POKEC , 1 44 
2 1 60 I FPEEK < C-2 ) = 1 9 1 THEN2 1 90ELSEFORE= 1 T0 1 0 : NE X TE : POKEC-2 , 1 76 : POK 
EC- 1 , 1 76 : POKEC , 1 76 
2 1 70 I FPEEK C C+63 > = 1 9 1 0RPEEK < C+63 > < 1 28THEN2 1 90ELSEFORE= 1 T0 1 0 : NEXT 
E : POKEC , 1 44 : POKEC- 1 , 1 28 : POKEC-2 , 1 28 : POKEC+63 , 1 34 : C=C+64 : FORE= 1 T0 1  
O : NEXTE : POKEC , 1 70 : POKEC- 1 , 1 28 : POKEC-64 , 1 28 
2 1 80 I FPEEK C C+64 ) = 1 9 1 0RPEEK < C+64 > < 1 28THEN2 1 90ELSEC=C+64 : POKEC , 1 7  
O : POKEC-64 , 1 28 : GOT02 1 80 
2 1 90 POKEC , 1 28 : POKEX , 1 28 : POKE X +64 , 1 28 : POKE X - 1 , 1 43 : POKE X + 1 , 1 43 : PO 
KE X +63 , 1 88 : POKE X+65 , 1 88 : A= X - 1 : B= X + 1 : C= X +63 : D= X +65 
2200 I FPEEK < A-65 > = 1 9 1 0RPEEK C A-65 ) = 1 790RPEEK < B-63 ) = 1 9 1 0RPEEK C B-63 
> = 1 790RPEEK < C+63 ) = 1 9 1 0RPEEK < C+63 > < 1 280RPEEK < D+65 ) = 1 9 1 0RPEEK < D+65 ) 
< 1 28THEN2220 
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22 1 0  A=A-65 : B=B-63 : C=C+63 : D=D+65 : POKEA , 1 34 : POKEA+65 , 1 28 : POKEB , 1 3  
7 : POKEB+63 , 1 28 : POKEC , 1 64 : POKEC-63 , 1 28 : POKED , 1 52 : POKED-65 , 1 28 : GOTO 
2200 
2220 POKEA , 1 28 : POKEB , 1 28 : POKEC , 1 28 : POKED , 1 28 
2230 A=X- 1 : B= X + 1 : C= X +63 : D= X +65 
2240 I FPEEK < A- 1 > = 1 9 1 0RPEEK < B-64 > = 1 9 1 0RPEEK < B-64 > = 1 790RPEEK < C+64 > 
= 1 9 1 0RPEEK < C+64 > < 1 280RPEEK C D+ 1 > = 1 9 1 THEN2260 
2250 A=A- 1 : B=B-64 : C=C+64 : D=D+ 1 : POKEA , 1 76 : POKEA+ 1 , 1 28 : POKEB , 1 76 : P 
OKEB+64 , 1 28 : POKEC , 1 76 : POKEC-64 , 1 28 : POKED , 1 3 1 : POKED- 1 , 1 28 : GOT02240 
2260 POKEA , 1 28 : POKEB , 1 28 : POKEC , 1 28 : POKED , 1 28 
2270 PR I NT�M , " DO YOU WANT ANOTHER GAME " ; : I NPUTR$ : I FLEFT$ C R$ � 1 > = " 
Y " THEN2280ELSE2730 
2280 I FS >HSTHENHS=S 
2290 S=O : X X=O : D4=0 : C6=0 : GOT0 1 0  
2300 CLS : PR I NT "  YOUR ORDERS ARE TO DEFEND EARTH AGA I NST THE A 
L I EN FORCES WH I CH ARE NOW PREPAR I NG TO I NVADE . THEY MUST NOT SU 
CCEED TO LAND THE I R  GROUND FORCES AND RUN HAVOC THROUGHOUT THE WO 
RLD � " 
23 1 0  P R I NT "  THEY W I LL I NVADE I N  SQUADRONS OF F I VE TROOP CARR 
I ERS , WH I CH DO NOT HAVE ANY SHOOT I NG CAPAB I L I T I ES , BUT BE WARNED , T  
HEY Z I G- Z AGTOWARDS THE EARTH AND W I LL DESTROY YOU I F  THEY H I T  YOU 

2320 PR I NT "  I F  YOU ALLOW F I VE CARR I ERS TO LAND YOU W I LL HAVE 
TO FACE THEGROUND FORCES WH I CH HAVE GREATER COMBAT AB I L I T I ES . ALSO 

EVERY CARR I ER THAT DOES LAND W I LL RE-GROUP TO STR I KE AGA I N  AT 
A LATER DATE . " 

2330 PR I NT "  EVERY T I ME A CARR I ER LANDS OR I S  DESTROYED THE OT 
HER CARR I ERS I N  THE SQUADRON W I LL MOVE AT GREATER SPEEDS . E 
VERY T I ME A SQUADRON I S  COMPLETELY DESTROYED YOU HAVE TO FACE A N 
EW SQUADRON . " 
2340 PR I NT@960 , " < TO CONT I NUE PUSH ANY KEY > " ; : R$ = I NKEY$ : I FRS< > " " T  
HEN2350ELSE2340 
2350 CLS : PR I NT "  WHEN YOU FACE THE SQUADRONS OF CARR I ERS YOU W 
I LL HAVE AN ANT I -SPACECRAFT GUN TO USE AGA I NST THEM , I F  TH I S  I S  

DESTROYED YOUW I LL LOSE THE GAME . " 
2360 PR I NT : PR I NT 
2370 PR I NT " TO USE YOUR ANT I -SPACECRAFT GUN " 
2380 PR I NT " ############################### " 
2390 PR I NT " TO MOVE LEFT ------- < "  
2400 PR I NT " TO MOVE R I GHT ------ > "  
24 1 0  PR I NT " TO SHOOT ---------- M "  
2420 PR I NT " TO STOP MOV I NG ----- ? "  
2430 PR I NT@960 , " < TO CONT I NUE PUSH ANY KEY > " ; : R$ = I NKEY$ : I FR$< > '"' T 
HEN2440ELSE2430 
2440 CLS : PR I NT " EVERY T I ME YOU FACE A NEW SQUADRON IT W I LL BE MAD 
E UP OF A D I FFERENT MODEL OF CARR I ER . THE NEW MODEL W I LL BE W 
ORTH A D I FFERNT SCORE AND W I LL START AT A D I FFERENT HE I GHT 

2450 PR I NT 
2460 PR I NT " THE MODELS OF CARR I ERS YOU MAY FACE " 
2470 PR I NT " * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * "  
2480 P R I NT " CARR I ER SCORE " 
2490 PR I NT "  " ; : PR I NTCHR$ C 1 67 > ; : PR I NTCHR$ ( 1 40 > ; : PR I NTCHR$ C 1 55 > ; :  
PR I NT "  50 " 

2500 PR I NT : PR I NT "  
1 53 > ; : PR I NT "  
25 1 0  PR I NT : PR I NT "  

" ; : P R I NTCHRS C 1 66 > ; : PR I NTCHRS C 1 40 ) ; : P R I NTCHRS < 
1 00 "  

" ; : PR I NTCHRS C 1 5 1 > ; : PR I NTCHRS C 1 40 ) ; : P R I NTCHRS < 
1 7 1 > ; :  PR I NT "  1 50 "  
2520 PR I NT :  PR I NT " " ; : P R I NTCHRS < 1 57 ) ; :  P R I NTCHRS ( 1 79 ) ; :  P R I NTCHRS < 
1 74 > ; :  PR I NT "  200 " 
2530 P R I NT�960 , " < TO CONT I NUE PUSH ANY KEY > " ; : RS= I NKEYS : I FRS< > " " T  
HEN2540ELSE2530 
2540 CLS : PR I NT "  THE GROUND FORCE YOU W I LL FACE CONTA I NS TEN A 
L I ENS . THESE AL I ENS W I LL MOVE BACKWARDS AND FOWARDS BEH I ND A BA 
RR I CADE SHOOT I NG AT YOU . I F  YOU ARE H I T  BY ONE OF THE I R  BULL 
ETS OR YOU RUN I NTO ONE OF THEM � YOU W I LL BE DESTROYED . "  
2550 P R I NT "  ONCE YOU DESTROY THE GROUND FORCE YOU W I LL BE I NV 
ADED BY MORE SQUADRONS AND THE NE X T  GROUND FORCE W I LL TRACK YO 
U SOONER . "  
2560 PR I NT "  THE AL I ENS W I LL EVENTUALLY MOVE OUT FROM BEH I ND T 
HE I R  BARR I CADES AND TRACK YOU DOWN . YOU W I LL KNOW THAT THEY 
ARE AFTER YOU , BECAUSE THEY W I LL CHANGE SHAPE . EVERY AL I EN YOU K I LL 

W I LL BE WORTH F I FTY PO I NTS . " 
2570 PR I NT "  YOU HAVE THE AB I L I TY TO SHOOT , MOVE I N  ANY D I RECT ! 
ON AND BEH I ND THE ENEM I ES BARR I CADES . BEWARNED � � � ---WHENEVER Y 
OU DESTROYAN ENEMY AL I EN I T  W I LL I MMED I ANTLY SHOOT A LAST BULLET 
STRA I GHT AT YOU . ALSO THE I R  BULLETS CANNOT BE SHOT DOWN . " 
2580 PR I NT@960 , " < TO CONT I NUE PUSH ANY KEY > " ; : RS= I NKEYS : I FRS< > " " T  
HEN2590ELSE2580 
2590 CLS : PR I NT " YOUR CONTROLS" 
2600 P R I NT " X X X X X X X X X X X X X "  
26 1 0  PR I NT " TO MOVE LEFT ------ < "  
2620 PR I NT " TO MOVE R I GHT ----- > "  
2630 P R I NT " TO MOVE U P  -------- � �� 
2640 PR I NT " TO MOVE DOWN ------ + "  
2650 PR I NT " TO STOP MOV I NG ---- ? "  
2660 PR I NT " TO SHOOT ---------- M "  
2670 PR I NT : PR I NT 
2680 P R I NT " THE AL I ENS " 
2690 PR I NT " * * * * * * * * * * "  
2700 PR I NT " GUARD I NG BARR I CADES ------ " ; :  PR I NTCHRS < 1 58 ) ; :  PR I NTC 
HRS < 1 4 3 > ; : PR I NTCHRS ( 1 7 3 >  
27 1 0  PR I NT : PR I NT " TRACK I NG YOU ------------- " ; : PR I NTCHRS < 1 73 > ; :  
PR I NTCHRS < 1 43 > ; : PR I NTCHRS C 1 58 > 
2720 PR I NT �960 , " < TO START PUSH ANY KEY > " ; : RS= I NKEYS : I FRS< > " " THE 
NGOT070ELSEGOT02720 
2730 CLS : FOR I = 1 5360T0 1 5423 : POKE I , 1 53 : POKE I +960 , 1 53 : NE X T I : FOR I = 1 5  
360T0 1 5360+960STEP64 : POKE I , 1 53 : POKE I +63 , 1 53 : POKE I + 1 , 1 53 : POKE I +62 , 
1 53 : NE X T I  
2740 PR I NT�472 , " AL I EN I NVAS I ON " ; : FOR I = 1 T0 1 4 : PR I NT�535+ I , " # " ; : NE X  
T 
2750 POKE 1 5890 , 1 67 : POKE 1 589 1 , 1 40 : POKE 1 5892 , 1 55 : POKE 1 6 1 80 , 1 57 : POK 
E 1 6 1 8 1 , 1 79 : POKE 1 6 1 82 , 1 74 : POKE 1 5540 , 1 73 : POKE 1 554 1 , 1 43 : POKE 1 5542 , 1 5  
8 : POKE 1 5690 , 1 50 : POKE 1 569 1 , 1 40 : POKE 1 5692 , 1 69 : POKE 1 5585 , 1 58 : POKE 1 55 
86 , 1 4 3 : POKE 1 5587 , 1 73 
2760 P R I NT@900 , " TO START H I T ----- Y " ; : RS= I NKEYS : I FRS= " Y " THEN277 
OELSE2760 
2770 I FS >HSTHENHS=S 
2780 S=O : X X=O : D4=0 : C6=0 : GOT0 1 0  
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*****WHEEL LOADER PRODUCTION L l /4K***** 

5 CL:S 
8 P . " ====""=============== COPYR I GHT ==================== " 
1 0  P . " G I L  LYON & ASSOC I ATES 306/29 YEO ST NEUTRAL BAY N . S . W . " 
1 1  P . " WHEEL LOADER PRODUCT I ON I N  TONS < 2000 LBS > PER HOUR " 
1 2  I . " DO YOU WANT I NSTRUCT I ONS < 1 =YES , 2=NO " ; U  
1 3  CLS 
23 I FU= 1 G . 25 
24 I FU=2G . 40 
25 P . " TH I S  PROGRAMME I S  DES I GNED TO CALCULATE WHEEL LOADER " 
26 P . " PRODUCT I ON I N  TONS PER HOUR . I T  CAN BE USED FOR ALL " 
27 P . " S I Z ES OF LOADERS I N  ALL TYPES OF COND I T I ONS---------- " 
28 P . " I NPUT DATA IS REQUESTED TO COVER ALL VAR I ABLES AND THE " 
29 P . " RESULT I S  CALCULATED I N  TONES PER HOUR . ---THE PRODUCT I ON "  
30 P . " WH I CH I S  BASED O N  AVERAGE TRUCK LOAD I NG COND I T I ONS I N "  
3 1  P . " AVERAGE D I GG I NG MATER I AL CAN B E  USED B Y  CONTRACTORS FOR " 
32 P . " EST I MAT I NG J OB COSTS AND FOR SALESMEN RECOMMEND I NG "  
3 3  P . " AVERAGE MACH I NE CAPAB I L I T I E S . ------
34 P . " THE T I ME TO COMPLETE THE JOB CAN BE WORKED OUT AND LOADER " 
35 P . " S I Z E AND NUMBER CAN BE USED TO ESTABL I SH COMPLET I ON T I ME "  
36 P . " FOR THE JOB W I TH A G I VEN NUMBER AND S I ZE O F  MACH I NE "  
37 I N . " TO CONT I NUE , PRESS ENTER " ; A$ 
38 CLS 
40 I NPUT " WHAT I S  THE I N  BANK WT PER CU YD OF THE MATER I AL I N  LBS " ; B  
50 I NPUT " WHAT IS THE BANK CORRECT I ON FACTOR " ; !  
60 I N . " WHAT I S  THE HEAPED CAPAC I TY < CU /YDS > OF THE LOADER BUCKET " ; H  
70 I NPUT " WHAT I S  THE EFF I CENCY HOUR " ; E  
80 I NPUT " WHAT I S  THE CYCLE T I ME I N  M I NUTES " ; C  
90 P=B * I *H * < E / C ) / 2000 
1 00 PR I NT P ; " TONS PER HOUR " 

*****RESTORE L2 I 1 6K***** 

10 ' TH I S I SADUMMY . 
1 1  DATA205 , 1 27 , 1 0 , 235 , 205 , 44 , 27 , 1 1 , 237 , 67 , 255 , 64 , 20 1  
1 2  FOR I = 1 7 1 36T0 1 7 1 48 
1 3  READA : POKE I , A : NE X T  
1 4  DELETE 1 1 - 1 4  
1 5  ' * H I GH-SPEED DATA SEARCH BY WALTER ELDR I DGE , 1 HAVEN AVENUE 

SEAFORD , S . A .  5 1 69 . • .  < C > 1 98 1 . $  

20 POK E 1 6553 , 255 : D I M  AR < 25 , 5 > : DEF I NT L : DEFSTR B , N , S 
30 DATAo , o , o , o , o , o , o , o , o , o � o , o , o , o , o , o � o , o , o , o , o , o , o , o , o , o  
40 DATA0 , 1 570 , o , o , o , o , o , o , o , o , o , o , o , o , o , o , o , o , o , o , o , o , o , o , o , o  
50 DATA 1 060 , 1 090 , 1 1 40 , 1 1 80 , 1 200 , 1 220 , 1 240 , 1 260 , 1 290 , 1 3 1 0 , 1 330 , 1 3  
70 , 1 400 , 1 460 , 1 490 , 1 5 1 0 , 1 550 , 1 760 , 1 790 , 1 830 , 1 860 , 1 880 , 1 900 , 0 , 1 94 0 ,  
0 
60 DATA5 1 0 , 530 , 560 , 590 , 6 1 0 , 630 , 650 , 670 , 690 , 7 1 0 , 730 , 750 , 770 , 800 , 8 
20 , 840 , 870 , 890 , 9 1 0 , 950 , 970 , 0 , 990 , 0 , 1 020 , 1 040 
70 DATAo , o , o , o , o , o , o , o , o , o , o , o , o , o , o , o , o , o , o , o , o , o , o , o , o , o  
80 DATAo , o , o , o , o , o , o , o , o , o , o , o , o , o , o , o , o , o , o , o , o , o , o , o , o , o  
90 FOR C=OT05 : FOR R=OT025 : READ AR < R , C > : NE X T  R : NE X T  C 
1 00 CLS : PR I NT@520 , " " ; : I NPUT " ENTER PLACE NAME , STATE " ; N , S  
1 1 0 R=ASC < LEFTS < N , 1 > ) -65 : C=ASC < LEFT$ < S , 1 > > : I FC=78THENC=C-77ELSE I 
FC=87THENC=C-83ELSE I F < C=8 1 > DR < C=83 > 0R < C=84 > 0R < C=86 > THENC?C-8 1 ELSE 
1 00 
1 20 LN=AR < R , C >  
1 30 POK E 1 6526 , 24 0 : POKE 1 6527 , 66 : X =USR < LN >  
1 40 READB : I F  LEFTS < B ,  < LEN < N > > > =N THENCLS : PR I NT@520 , B : GOT0 1 60 
1 50 I FNOTB= " 9999 " THEN 1 40 ELSEPR I NT@960 , " NOT I N  THERE ! ! ! ! " ; 
1 60 A$= I NKEY$ : I FA$= " " THEN 1 60 ELSE 1 00 
500 ' TAS . < A >  
5 1 0  DATA " AVOCA--003--Y " , " 9999 " 
520 ' TAS . < B >  
530 DATA " BADEN--002--Y " , " BAGDAD--002--Y " , " BARNES WAY--002--Y " , " B 
ARR I NGTON--004--Y " , " BEACONSF I ELD--003--Y " , " BEAUTY PO I NT--003--Y " ,  
" BELL BAY--003--Y " , " B I CHEN0--003--Y " , " B I SHOPSBOURNE--003--Y " , " BL E  
SS I NGTON--003--Y " 
540 DATA " BOAT HARBOUR--004--Y " , " BOTHWELL--002--Y " , " BRANXHOLM--00 
3--Y " , " BR I DGEWATER--002--Y " , " BR I DPORT--003--Y " , " BR I GHTON--002--Y " 
, " BROADMARSH--002--Y " , " BRONTE PARK--002--Y " , " BUCKLAND--002--Y " , " B 
URN I E--004--Y " , " 9999 " 
550 � TAS . < C >  
560 DATA " CAMPAN I A--002--Y " , " CAMPBELL TOWN--003--Y " � " CARR I CK--003 
--Y " , " CASTLEFORBES BAY--002--Y " , " CAVES I DE--003--Y " , " CHR I STMAS H I L  
LS--004--Y " , " CHUDLE I GH--003--Y " , " COLEBROOK--002--Y " , " COLES BAY--0 
02--Y " , " CRADLE MOUNTA I N--003--Y " 
570 DATA " CRADOC--002--Y " , " CRANBROOK--002--Y " , " CRESSY--003--Y " , " C  
URR I E--004--Y " , " CY6NET--002--Y " , " 9999 " 
580 ' TAS . < D >  
590 DATA " DELMONT--003--Y " , " DELORA I NE--003--Y " , " DERBY--003--Y " , " D 
ERWENT BR I DGE--002--Y " , " DEVONPORT--004--Y " , " DODGES FERRY--002--Y " 
, " DOVER--002--Y " , " DUNALLEY--002--Y " , " 9999 " 
600 � TAS . < E >  
6 1 0  DATA " EAGLEHAWK NECK--002--Y " , " EL I Z ABETH TOWN--003--Y " , " ELL I O  
TT--004--Y " , " EM I TA--003--Y " , " EPP I NG FOREST--003--Y " , " EVANDALE--00 
3--Y " , " E XETER--003--Y " , " 9999 " 
620 � TAS . < F >  
630 DATA " F f-NGAL--003--Y " , " FL I NDERS I SLAND--003--Y " , " FORCETT--002 
--Y " , " FOREST--004--Y " , " FORTH--004--Y " , " FRANKL I N--002--Y " , " 9999 " 
640 ' TAS . < 6 >  
650 DATA " GARDEN I SLAND CREEK--002--Y " , " GEEVESTON--002--Y " , " GEORG 
E TOWN--003--Y " , " GLADSTONE--003--Y " , " GLEN HUON--002--Y " , " GLENDEV I 
E--002--Y " , " GLENGARRY--003--Y " , " GRETNA--002--Y " , " GROVE--002--Y " , "  
GUNNS PLA I NS--004--Y " , " 9999 " 
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660 ' TAS . < H >  
670 DATA " HADSPEN--003--Y " , " HAGLEY--003--Y " , " HAM I LT ON--002--Y " , " H 
ERM I TAGE--002--Y " , " H I LLWOOD--003--Y " , " HOBART--002--Y " , " HUONV I LLE
-002--Y " , " 9999 " 
680 ' T A S .  < I > 
690 DATA " I LFRAV I LLE--003--Y " , " I R I SHTOWN--004--Y " , " 9999 " 
700 ' TAS . < .J >  
7 1 0  DATA " JER I CH0--002--Y " , " .J UDBURY--002--Y " , " 9999 " 
720 ' TAS . < K >  
730 DATA " KAROOLA--003--Y " , " KELS0--003--Y " , " KEMPTON--002--Y " , " KET 
TER I NG--002-Y " , " K I MBERLEY--004--Y " , " K I NG I SLAND--004--Y " , " KOONYA
-002--Y " , " 9999 " 
740 ' TAS . < L >  
750 DATA " LACKRANA--003--Y " , " LADY BARON--003--Y " , " LATROBE--004--Y 
" , " LAUNCESTON--003--Y " , " LEBR I NA--003--Y " , " L I ENA--003--Y " , " L I LYDAL 
E--003--Y " , " L I TTLE SWANPORT--002--Y " , " LONGFORD--003--Y " , " LU I NA--0 
04--Y " , " LYMWOOD--004--Y " , " 9999 " 
760 ' TAS . < M >  
770 DAT A " MAGRA--002--Y " , " MARGATE--002--Y " , " MARRAWAH--004--Y " , " MA 
TH I NNA--003--Y " , " MAWBANNA--004--Y " , " MAYDENA--002--Y " , " MEANDER--00 
3--Y " , " MELTON MOWBRAY--002--Y " , " MEMANA--003--Y " , " M I DDLETON--002-
Y " , " M I DWAY PO I NT--002--Y " 
780 DATA " M I LABENA--004--Y " , " MOLE CREEK--003--Y " , " MOLTEMA--003--Y 
" , " MONTAGU--004--Y " , " MOOGARA--002--Y " , " MOORLEAH--004--Y " , " MOR I ART 
Y--004--Y " , " 9999 " 
790 ' TAS . < N >  
800 DATA " NABAGEENA--004--Y " , " NABOWLA--003--Y " , " NAT I ONAL PARK--00 
2--Y " , " NATONE--004--Y " , " NEW NORFOLK--002--Y " , " N I LE--003--Y " , " NUBE 
ENA--002--Y " , " 9999 " 
8 1 0  ' TAS . < O >  
820 DATA " OATLANDS--002--Y " , " ORFORD--002--Y " , " OUSE--002--Y " , " 9999 

830 ' TAS . < P >  
840 DAT A " PAWTELLA--002--Y " , " PENQU I N--004--Y " , " PERTH--003--Y " , " P I  
PERS R I VER--003--Y " , " POAT I NA--003--Y " , " PONTV I LLE--002--Y " , " PORT A 
RTHUR--002--Y " ,  " PORT HUON--002--Y " ,  " PORT SORELL--004·--Y " ,  " PREOLEN 
NA--004--Y " , " PRESTON--004--Y " 
850 DAT A " PYENGANA--003--Y " , " 9999 " 
860 ' TAS . ( Q )  
870 DATA " QUEENSTOWN--004--Y " , " 9999 " 
880 ' TAS . < R >  
890 DATA " RA I LTON--004--Y " , " RANGA--003--Y " , " R I ANA--004--Y " , " R I CHM 
OND--002--Y " , " R I DGLEY--004--Y " , " R I NGAROOMA--003--Y " , " ROCKY CAPE--
004--Y " , " ROSEBERY--004--Y " , " ROSS--003--Y " , " ROSSARDEN--003--Y " , " RO 
WELLA--003--Y " , " RUNNYMEDE--002--Y " , " 9999 " 
900 ' TAS . ( S )  
9 1 0  DAT A " SASSAFRAS--004--Y " , " SAVAGE R I VER--004--Y " , " SCAMANDER--0 
03--Y " , " SCOTTSDALE--003--Y " , " SELBOURNE--003--Y " , " SHEFF I ELD--004-
Y " , " S I DMOUTH--003--Y " , " SM I THTON--004--Y " , " SMUG--002--Y " , " SOMERSET 
--004--Y " , " SORELL--002--Y " 
920 DATA " SOUTH BRUNY--002--Y " , " SOUTHPORT--002--Y " , " SPRENT--004-
Y " , " SPR I NGF I ELD--003--Y " , " ST .  HELENS--003--Y " , " ST .  MARYS--003--Y " 
, " STANLEY--004--Y " , " STOWPORT--004--Y " , " STRAHAN--004--Y " , " STRATHGO 
RDAN--002--Y " 

930 DATA " SULPHUR CREEK--004--Y " , " SWANSEA--002--Y " , " 9999 " 
940 ' TAS . < T >  
950 DATA " TAKONE--004--Y " , " TARGA--003--Y " , " TARRALEAH--002--Y " , " TE 
A TREE--002--Y " , " TOGAR I --004--Y " , " TR I ABUNNA--002--Y " , " TROWUTTA--0 
04--Y " , " TULLAH--004--Y " , " TUNBR I DGE--002--Y " , " TUNNACK--002--Y " , " 99 
99 " 
960 ' TAS . < U >  
970 DATA " ULVERSTONE--004--Y " , " 9999 " 
980 ' TAS . < W >  
990 DATA " WARATAH--004--Y " , " WATERHOUSE--003--Y " , " WEST P I NE--004-
Y " , " WESTBURY--003--Y " , " WESTERWAY--002--Y " , " WEYMOUTH--003--Y " . " WH I  
TEMARK--003--Y " , " W I LMOT--004--Y " , " W I NKLE I GH--003--Y " 
1 000 DATA " W I NNALEAH--003--Y " , " WOODBR I DGE--002--Y " , " WOODBURY--002 
--y " , " WOODSDALE--002--Y " , " WYNYARD--004--Y " , " 9999 " 
1 0 1 0  ' TAS . < Y >  
1 020 DATA " YAMBACOONA--004--Y " , " YOLLA--004--Y " . " 9999 " 
1 030 ' T AS . < Z > 
1 040 DATA " Z EEHAN--004--Y " , " 9999 " 
1 050 ' SA / N T .  < A >  
1 060 DAT A " AGERY--088--M " , " ALD I NGA--085--A " , " ALFORD--088--M " , " ALL 
ENDALE EAST--087--W " , " ANDREWS--088--M " , " ANGASTON--085--F " , " APP I LA 
--086--Q " , " ARDEN VALE < M > --086487 1 --Q " , " ARDROSSAN--088--M " , " AUBURN 
< M > --088493--M " 
1 070 DATA " AVENUE RANGE--087--Q " , " AVON--088--M " , " 9999 " 
1 080 ' SA / NT .  < B >  
1 090 DATA " BACK VALLEY--085--F " , " BAGOT WELL--085--F " , " BALAKLAVA--
088-M " , " BALGOWAN--088--M " , " BANGHAM--087--Q " , " BANGOR--086--Q " , " BAR 
MERA--085--Q " , " BARMERA WEST--085--Q " , " BAROOTA--086--Q " , " BATCHELOR 
--089--Y " , " BAYLEY PLA I NS--086--Q " 
1 1 00 DATA " BEACHPORT--087--W " , " BEAUFORT--088--M " , " BELAL I E--086--Q 
" , " BERR I --085--Q " , " BETHEL--085--F " , " B I RDWOOD--085--A " , " B I SCU I T  FL 
AT--087--Q " , " BLACKFORD--087--Q " , " BLANCHETOWN < M > --085406--M " , " BLYT 
H--088--M " , " BOOLEROO CENTRE--086--Q " 
1 1 1 0 DATA " BORDERTOWN--087--Q " , " BORDERTOWN SOUTH--087--Q " , " BRAY--
087--W " , " BRECON--087--Q " , " BRENTWOOD--088--M " , " BR I MBAG0--087--Q " � " 
BR I NKLEY--085--F " , " BR I NKWORTH--088--M " , " BROOKER--086--Q " , " BUCKLEB 
00--086--Q " , " BULL CREEK--085--A " 
1 1 20 DATA " BUNDALEER NORTH--086--Q " , " BURDETT--085--F " , " BUTE--088-
-M " , " BUTLER BR I DGE--086--Q " , " 9999 " 
1 1 30 ' SA / NT .  < C >  
1 1 40 DATA " CADELL--085--M " , " CADGEE--087--Q " , " CALL I NGTON--085--A " ,  
" CALOOTE--085--F " , " CALTOW I E--086--Q " , " CANGARA--087--Q " , " CANNAW I GA 
RA--087--Q " , " CANOW I E  BELT--086--Q " , " CAPE .J AFFA--087--Q " . " CARPENTE 
R ROCKS--087--W " , " CEDUNA--086-- X "  
1 1 50 DATA " CH I NTA--086--X " , " CLARE--088--M " , " CLEVE < M > --08628 1 1 --Q " 
, " COCKALEECH I E--086--Q " , " COFF I N  BAY--086--Q " , " COLEBATCH--087--Q " ,  
" COMPTON--087--W " , " CONMURRA--087--Q " , " CONMURRA SOUTH--087--Q " , " CO 
OLTONG--085--Q " , " COOMBE--087--Q " 
1 1 60 DATA " COOMUNGA--086--Q " , " COONAWARRA--087--W " , " CRYSTAL BROOI<
-086--Q " , " CUMM I NS--086--Q " , " CUNL I FFE--088--M " , " CURRAMULI<A--088--M 
" , " CURRENCY CREEK--085--F " , " 9999 " 
1 1 70 ' SA / NT .  ( D )  
1 1 80 DATA " DALY WATERS--089-Y " , " DARW I N--089--Y " , " DELAMERE--085--F 
" , " DUTTON--085--F " , " 9999 " 
1 1 90 ' SA / NT . < E >  
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1 200 DATA " EDEN VALLEY--085--F " , " ED I L I LL I E--086--Q " , " ED I THBURGH--
088--M " , " E I GHT M I LE CREEK--087--W'' , " EVERARD CENTRAL--088--M " , " 999 
9 "  
1 2 1 0  � SA / NT .  < F >  
1 220 DATA " FARRELL FLAT < M > --088433--M " , " F I NN I SS--085--A " , " FOUNTA I 
N HEAD--089--V " , " FRANCES--087--Q " , " FREEL I NG < M > --085253--A " , " FURNE 
R--087--W " , " 9999 " 
1 230 � SA /NT . < G >  
1 240 DATA " GAWLER--085--A " , " GAWLER R I VER--085--A " , " GEORGETOWN--08 
6--Q " , " GLADSTONE--086--Q " , " GLENCOE--087--W " , " GLENROV--087--W " , " GL 
OSSOP--085--Q " , " GOOLWA--085--F " , " GREEN PATCH--085--Q " , " GREENOCK--
085--F " , " GREENWAVS--087--W " , " GULNARE--086-Q " , " 9999 " 
1 250 � SA / NT .  < H >  
1 260 DATA " HALBURV--088-M " , " HAM I LTON--085--F " , " HAMLEY BR I DGE--085 
--F " , " HARROGATE--085--A " , " HARTLEY--085--A " , " HATHERLE I GH--087--W " ,  
" H I LLOWN C M > --088457--M " , " H I NDMARSH T I ERS--085--F " , " H I NDMARSH VALL 
EY--085--F" 
1 270 DATA " HOPE FOREST--085--A " , " HORNSDALE--086--Q " , " HOYLETON--08 
8--M " , " HYNAM--087--Q " , " 9999 " 
1 280 � SA / NT . < I >  
1 290 DATA " I NMAN VALLEV--085--F " , " I RON BARON--086--Q " , " I RON KNOB < 
M > --08646 1 1 --Q " , " 9999 " 
1 300 � SA / NT .  ( J )  
1 3 1 0  DATA " J AB I RU--089--Y " , " J AMESTOWN--086--Q " , " 9999 " 
1 320 � SA / N T .  < K >  
1 330 DATA " KAD I NA--088--M " , " KALANGAD00--087--W " , " KAPUNDA--085--F " 
, " KATHE R I NE--089--Y " , " KAT I NKA--088--M " , " KE I L I RA--087--Q " , " KE I TH--
087--Q " , " KELLV--086--Q " , " KEPPOCH--087--Q " , " KEYNETON--085--F " , " K I M  
BA < M > --086473 1 --Q " , " K I NGSTON S . E . --087--Q " 
1 340 DATA " K I NGSTON-ON-MURRAY--085--Q " , " KONGAL--087--Q " , " KONGARON 
G--087--W " , " KOOLUNGA--088--M " , " KOOLYWURT I E--088--M " , " KOONGAWA--08 
6--Q " , " KOON I BBA--086-- X " , " KOONUNGA H I LL--085--F " , " KOPPAMURRA--087 
--Q " , " KOP P I 0--086--Q " 
1 350 DATA " KULPARA--088--M " , " KYBUNGA--088--M " 7 " KYBYBOL I TE--087--Q 
" , " 9999 " 
1 360 � SA / NT .  < L >  
1 370 DATA " LAFFER--087--Q " , " LANGHORNE CREEK < M > --085377--F " 7 " LARR I 
MAH--089--Y " , " LAURA--086--Q " , " L I PSON--086--Q " , " LOCHABER--087--Q " ,  
" LOCH I EL--088--M " , " LOCK--086--Q " , " LONG PLA I NS--085--F " , " LOUTH BAY 
--086--Q " 
1 380 DATA " LOWBANK--085--M " , " LO X TON--085--Q " , " LO X TON EAST--085--Q 
" , " LO X TON NORTH--085--Q " , " LUC I NDALE--087--Q " , " LUCI NDALE SOUTH--08 
7--Q " , " LYNDOCH--085--A " , " LYRUP--085--Q " , " 9999 " 
1 390 � SA / NT .  < M >  
1 400 DATA " MA I TLAND--088--M " , " MAK I N--087--Q " , " MALLALA < M > --085273-
-F " , " MAMBRAY CREEK--086--Q " , " MANGAL0--086--Q " , " MANNANAR I E--086--Q 
" , " MARCOLLAT--087--Q " , " MATARANKA--089--V " 7 " MELROSE--086--Q " , " MERR 
I TON--086--Q " 
1 4 1 0  DATA " M I L  LEL--087--W " , " M I LANG < M > --08537 1 --F " , " M I LL I CENT--08 
7--W " , " M I LTAL I E--086--Q " , " M I NGBOOL--087--W " , " M I NLATON--088--M " , " M  
I NN I PA < M > --086800 1 --Q " , " M I TCHELL--086--Q " , " MOCULTA--085--F " , " MONA 
RT0--085--F " , " MONASH--085--Q " 
1 420 DATA " MONKOORA--087--Q " , " MOONTA--088--M " , " MOORAK--087--W " , " M 
OOROOK--085--Q " , " MORGAN < M > --08540 1 --M " , " MOUNT BENSON--087--Q " , " MO 
UNT BURR--087--W " , " MOUNT COMPASS--085--A " , " MOUNT GAMB I ER--087--W " 
, " MOUNT JAGGED--085--F " 

1 430 DATA " MOUNT MCKEN Z I E--085--F " , " MOUNT PLEASANT--085--A " , " MOUN 
T SCHANK--08--W " , " MUNDOORA--086--Q " , " MUNDULLA--087--Q " , " MUNDULLA 
WEST--087--Q " , " MURBK0--085--M " , " MURRAY BR I DGE--085--F " , " MURRAY TO 
WN--086--Q " 
1 440 DATA " MURTH0--085--Q " , " MYPOLONGA--085--F " , " MYPONGA--085--F " ,  
" 9999 " 
1 450 ' SA / NT . < N >  
1 460 DATA " NANGWARRY--087--W " , " NANTAWARRA--088--M " , " NARACOORTE--0 
87--Q " , " NARACOORTE NORTH--087--Q " , " NARR I DY--086--Q " , " NELSHABY--08 
6--Q " , " NEW RES I DENCE--085--Q " , " NHULUNBUY--089--Y " , " N I LDOTT I E--085 
--M " , " NORTH SH I ELDS--086--Q " , " NUR I OOTPA--085--F " 
1 470 DATA " 9999 " 
1 480 ' SA /NT . < O >  
1 490 DATA " O . B .  FLAT--087--W " , " OWEN < M > --085287--F " , " 9999 " 
1 500 ' SA / NT . < P >  
1 5 1 0  DATA " PADTHAWAY--087--Q " , " PAGES FLAT--085--A " , " PALMER--085-
F " , " PARAWA--085--F " , " PAR I NGA--085--Q " , " PARUNA--085--Q " , " PASKAV I LL 
E--088--M " , " PATA--085--Q " , " PENOLA--087--W " , " PETHER I CK--087--Q " , " P 
I NE CREEK--089--Y " , " P I NE PO I NT--088--M " 
1 520 DATA " P I NERY--085--F " , " P I NKAW I LL I N I E--086--Q " , " POMPOOTA--085 
--F " , " POOG I NAGOR I C--087--Q " , " PORT AUGUSTA--086--Q " , " PORT BROUGHTO 
N--086--Q " , " PORT CL I NTON--088--M " , " PORT ELL I OT--085--F " , " PORT GER 
ME I N--086--Q " , " PORT JUL I A--088--M " 
1 530 DATA " PORT L I NCOLN--086--Q " , " PORT MACDONNELL--087--W " , " PORT 
NE I LL < M > --086886 1 --Q " , " PORT P I R I E--086--Q " , " PORT V I CTOR I A--088--M 
" , " PORT V I NCENT--088--M " , " PORT WAKEF I ELD--088--M " , " PR I CE--088--M " 
, " 9999 " 
1 540 ' SA / NT . ( Q )  
1 550 DATA " QUORN < M > --086487 1 --Q " , " 9999 " 
1 560 ' N . S. W .  < B >  
1 570 DATA " BAAN BAA--067--Y " , " BAGO LOWER--069--Y " , " BALDERSLE I GH--
067--Y " , " BALDRY < M > --0636793--Y " , " BALFOURS PEAK--067--Y " , " BALLALAB 
A--048--Y " , " BALLDALE--060--Y " , " BALL I MORE--068--Y " , " BALL I NA--066-
Y " , " BALRANALD-- < M > --050484 1 --W " 
1 580 DATA " BANAR--068--Y " , " BANDON GROVE--049--Y " , " BANGALOW C M > --06 
6873 1 --Y " , " BANN I STER--048--Y " , " BANOON--067--Y " , " BARAD I NE < M > --0684 
3 1 2--Y " , " BARELLAN < M > --069639 1 --Y " , " BARG0--046--Y " , " BARHAM--054--X 
" , " BARMEDMAN < M > --0698629--Y " 
1 590 DATA " BARMEDMAN EAST--069--Y " , " BAROOGA--058-- X " , " BARRABA--06 
7--Y " , " BARRY--063--Y " , " BARW I CK--067--Y " , " BATEMANS BAV--044--Y " , " B 
ATHURST--063--V " , " BATLOW < M > --069492 1 --Y " , " BAWLEY PO I NT--044--Y " , " 
BEARBUNG--068--Y " , " BEARGAM I L--068--Y " 
1 600 DATA " BECTR I C--069--Y " , " BEDGEREBONG--068--Y " , " BEGA--0649--V "  
, " BELBORA--065--Y " , " BELFORD--065--Y " , " BELFRAYDEN--069--Y " , " BELLAT 
A < M > --0679372--Y " , " BELLBROOK--065--V " , " BELL I NGEN--066--Y " , " BELMON 
T--049--Y " , " BELUBULA--063--Y " 
1 6 1  0 DATA " BEMBOKA--0649--Y "  , " BENDALONG--044---Y "  , " BENDEMEER--06 7-
-Y " , " BEND I CK MURRELL--063--V " , " BENEREMBAH--069--Y " , " BEN I --068--Y" 
, " BENTLEY--066--Y " , " BENWERR I N--049--Y " , " BERAMB I NG--045--Y " , " BERKL 
EY VALE--043--Y " , " BERKSH I RE PARK--045--Y " 
1 620 DATA " BERMAGU I SOUTH--0649--V " , " BEREMANGRA--062--Y " , " BERR I DA 
LE--0648--Y " , " BERR I GAN--058-- X " , " BERR I MA--048--Y " , " BERRV--044--Y " 
, " BERRYG I LL--067--Y " , " BERTHONG--069--Y " , " BETHUNGRA--069--Y " , " BETH 
UNGRA SOUTH--069--Y " , " BEVENDALE--048--Y " 
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1 630 DATA " BE X H I LL--066--Y " , " B I ALA--048--Y " , " B I BBENLUKE--0648--Y " 
, " B I DDON--068--Y " , " B I DGEEM I A--069--Y " , " B I G  SPR I NGS--069--Y " , " B I GG 
A < M > --04835 1 1 --Y " , " B I LAMB I L--069--Y " , " B I LBUL--069--Y " , " B I LL I MAR I 
-063--Y " , " B I LP I N--045--Y " , " B I MB I < M > --063473 1 --Y " 
1 640 DATA " B I NALONG--062--Y " , " B I NDA < M > --048355 1 --Y " , " B I NDOGUNDRA
-068--Y " , " B I NGARA < M > --0672422--Y " , " B I NNAWAY < M > --06844 1 2--Y " , " B I NN 
I CREEK--063--Y " , " B I NN I A--063--Y " , " B I RGANB I G I L--058-- X " , " B I RREG0-
-069--Y " , " B I THRAMERE--067--Y " 
1 650 DAT A " BLACK MOUNTA I N--067--Y " , " BLACK SPR I NGS--063--Y " , " BLACK 
HEATH--047--Y " , " BLA I RMORE--067--Y " , " BLAKNEY CREEK--062--Y " , " BLAND 
--063--Y " , " BL A X LANDS R I DGE--045--Y " , " BLAYNEY--063--Y " , " BL I GHTY--0 
58--X " , " BOBUNDARA--0648--Y " , " BOCOBLE--063--Y " 
1 660 DATA " BODALLA--044-Y " , " BOGAN GATE--068--Y " , " BOGGABR I < M > --067 
4342--Y " , " BOHENA--067--Y " , " BOMBALA--0648--Y " , " BONALB0--066-Y " , " BO 
NV I LLE--066--Y " , " BOOK BOOK--069--Y " , " BOOKHAM--062--Y " , " BOOLER00--
049--Y " , " BOOMANOOMANA--058--Y " 
1 670 DATA " BOOM I < M > --0675342--Y " , " BOOROLONG--067--Y " , " BOOROWA--06 
3--Y " , " BOOROWA NORHT--063--Y " , " BORAMBOLA--069--Y " , " BOURKE--068--Y 
" , " BOWNA--060--Y " , " BOWN I NG--062--Y " , " BOWRAL--048--Y " , " BOWRAV I LLE
-065--Y " , " BRACKENDALE < M > --067777 1 --Y " 
1 680 DATA " BRA I DWOOD < M > --04842 1 1 --Y " , " BRAN X TON--049--Y " , " BRASS I --
058--X " , " BRAWBOY--065--Y " , " BRAWL I N--069--Y " , " BRAYTON--048--Y " , " BR 
EADALBANE--048--Y " , " BREDBO < M > --06485482--Y " , " BREELONG--068--Y " , " B 
REEZ A < M > --0674456--Y " , " BREWARR I NA < M > --0687832--Y " 
1 690 DATA " BREWONGLE--063--Y " , " BR I BBAREE < M > --063832 1 --Y " , " BR I ERF I 
ELD--066--Y " , " BR I GALOW CREEK--067--Y " , " BR I NDABELLA--062--Y " , " BR I N  
GELLY--047--Y " , " BROADWATER--066-Y " , " BROCKLEHURST--068--Y " , " BROCKL 
ESBY--060--Y " , " BROG0--0649--Y " 
1 700 DATA " BROKE < M > --065792 1 --Y " , " BROKEN H I LL--080--W " , " BROOKDALE 
--069--Y " , " BROOMS HEAD--066--Y " , " BRU I E  PLA I NS--068--Y " , " BRUNDAH--
063--Y " , " BRUNGLE--069--Y " , " BRUNSW I CK HEADS--066--Y " , " BRUSHGROVE--
066--Y " , " BUDDAH--068--Y " , " BUFF PO I NT--043--Y " 
1 7 1 0 DATA " BUKALONG--0648--Y " , " BULAHDELAH--049--Y " , " BULGANDRAM I NE 
--068--Y " , " BULGARY--069--Y " , " BULLA CREEK--063--Y " , " BUNDABURRAH--0 
68--Y " , " BUNDANOON < M > --048835 1 --Y " , " BUNDARRAH < M > 0672382--Y " , " BUNDU 
RE--069--Y " , " BUNGARBY--0648--Y " 
1 720 DAT A " BUNGENDORE--062--Y " , " BUNGON I A,..--048--Y " , " BUNGOWANNAH--0 
60--Y " , " BUNGWAHL--049--Y " , " BUNNAL00--054-- X " , " BUNNAN--065--Y " , " BU 
NNOR--067--Y " , " BUNYAH--065--Y " , " BURDETT--063--Y " , " BUR I NEGELL--068 
--Y " , " BURNT YARDS--063--Y " , " BURRA--069--Y " 
1 730 DATA " BURRA CREEK--062--Y " , " BURRABO I --058-- X " , " BURRAGA < M > --O 
63370 1 --Y " , " BURRAWANG--048--Y " , " BURRELL CREEK--065--Y " , " BURREN .JU 
NCT I ON < M > --06796 1 2--Y " , " BURR I NGBAR--066--Y " , " BURR I N.J UCK--062--Y " ,  
" BURROWAY--068--Y " , " BURRUHBUTTOCK--060--Y " 
1 740 DATA " BYLONG < M > --0637983--Y " , " BYRON BAY--066--¥ " , " 9999 " 
1 750 ' SA /NT . < R >  
1 760 DATA " RAMSAY--088--M " , " REDBANKS < M > --085273--F " , " REDH I LL < M > --
086369 1 --Q " , " REEDY CREEK--087--Q " , " REEDY CREEK SOUTH--087--Q " , " RE 
EVES PLA I NS--085--F " , " RENDELSHAM--087--W " , " RENMARK--085--Q " , " RHYN 
I E--088473--M " , " R I VERTON--088473--M " 
1 770 DAT A " ROBE--087--Q " , " ROOPENA--086--Q " , " ROSEDALE--085--A " , " RO 
SEWORTHY--085--A " , " ROWLAND FLAT--085--F " , " RUDALL < M > --08620 1 1 --Q " ,  
" 9999 " 
1 780 ' SA/NT . < S >  
1 790 DAT A " SANDERGROVE--085--A " , " SANDERSTON--085--F " , " SAND I LANDS
-088--M " , " SEBASTOPOL--087--W " , " SECOND VALLEY--085--F " , " SEDAN < M > --
08565 1 --F " , " SELL I CKS--085--A " , " SEN I OR--087--Q " , " SEVENH I LL--088--M 
" , " SHERWOOD--087--Q " , " SHORT--087--W " 

' ]  j '' 

1 800 DATA " SLEAFORD MERE--086--Q " , " SNOWTOWN--088--M " � " SOUTH HUMMO 
CKS--088--M " , " SOUTH K I LKERRAN--088--M " , " SOUTHEND--087--W " � " SPALD I 
NG < M > --088453--M " , " STANSBURY--088--M " , " STEWARTS RANGE--087--Q " , " S 
T I RL I NG NORTH--086--Q " , " STOW--088--M " 
1 8 1 0  DATA " STRATHALBYN--085--A " , " STRUAN--087--Q " , " SUNLANDS--085-
A " , " 9999 " 
1 820 ' SA / NT .  < T >  
1 830 DATA " TALDRA--085--Q " , " TANTANOOLA--087--W " , " TANUNDA--085--F " 
, " TAPLAN--085--Q " , " TARATAP--087--Q " , " TARLEE--085--F " , " TARPEENA--0 
87--W " , " TAYLOR V I LLE--085--M " , " TENNANT CREEK < M > --08962 1 --Y " , " THORN 
LEA--087--W " 
1 840 DATA " T I LLEYSWAMP--087--Q " , " T I NT I NARA--087--Q " , " TOOL I G I E  H I L  
L--086--Q " , " TOOPERANG--085--A " , " TRUR0--085--F " , " tUCKEV--086--Q " , "  
TUMBY BAY--086--Q " , " TWO WELLS--085--A " , " 9999 " 
1 850 ' SA / NT . < U >  
1 860 DATA " UNGARRA--086--Q " , " URAN I A--088--M " , " 9999 " 
1 870 ' SA / NT . < V >  
1 880 DATA " VERRAN--086--Q " , " V I CTOR HARBOR--085--F " , " 9999 " 
1 890 ' SA / NT . < W >  
1 900 DATA " WADD I KEE--086--Q " , " WA I KER I E--085--M " , " WA I TP I NGA--085-
F " , " WALKER FLAT--085--F " , " WALLAR00--088--M " , " WANDEARAH EAST--086-
-Q " , " WAN I LLA--086--Q " , " WARNERTOWN--086--Q " , " WAROOKA < M > --088554--M 
" , " WARRAMBOO < M > --0868 1 5 1 --Q " 
1 9 1 0  DATA " WASLEYS--085--A " , " WATERVALE--088--M " , " WEETULTA--088--M 
" , " WESTERN FLAT--087--Q " , " WH I TWARTA--088--M " , " WHYALLA--086--Q " , " W 
I LLALOOKA--087--Q " , " W I LLAMULKA--088--M " , " W I LL I AMSTOWN--085--A " , " W 
I LLOW CREEK--085--F " , " W I LLOW I E--086--Q " 
1 920 DATA " W I LLUNGA--085--A " , " W I LM I NGTON--086--Q " , " W I NDSOR--085-
F " , " W I NK I E--085--Q " ,  " W I RRABARA--086--Q " ,  " W I RREGA--·087--Q " ,  " WOLSEL 
EY--087--Q " , " WOOLUMBOOL--087--Q " , " WRATTONBULLY--087--Q " , " WUD I NNA
-086--Q " , " WUNKAR--085--Q " , " 9999 " 
1 930 ' SA / N T .  < Y >  
1 940 DAT A " YABMANA--086--Q " , " YACKA < M > --088468--M " . " YALLUNDA FLAT
-086--Q " , " YANKAL I LLA--085--F " , " YEELANA--086--Q " , " YORKETOWN--088-
M " , " YUND I --085--A " , " 9999 " 

*****SOLITAIRE PROGRAM PATCH L2/ 1 6K***** 

50 D I M  V < 33 ) . C ( 33 l , P ( 33 > . N C 33 l . Q 1 ( 33 . 3 ) : Q2= 1 

295 I FA$= " Q " THEN 1 00 0  

4 4 5  Q 1 ( Q2 . 1 > =F : Q 1 ( Q2 , 2 ) =T : Q 1 ( Q2 . 3 ) =T2 : Q 2=Q2+ 1 

570 P R I NT : P R I NT '' W I SH TO MOVE . TO F I N I SH THE GAME , 

ENTER ' F ' .  TO L I ST Y OUF' MOVES ENTER ' Q ' " 

575 PR I NT "  TO MA!<E A CORRECT I ON .  H I T  SPACE THEN ENTER / NEWL I NE "  

600 I FA$= " Q " THEN 1 000ELSE30 

1 00 0  Q$= " ### " : CL S : FOR I = 1 T033 : PR I NTUS I NG " ## " :; I :; : PR I NT " - " � : F ORJ = 1 T  

03 : PR I NTUS I NGQ$ ; Q 1 < I , J ) ; : NE X T  

1 0 0 5  P R  I NT I I  " � 
1 0 1 0  I F I / 4= I NT ( I / 4 ) THENP R I NT 

1 020 NE X T  

1 02 5  P R I NT;l)896 .  " ENTER ' F ' T O  START AGA I N .  OR ' Q ' T O  R E - D I SPLAY " 

1 030 POKE 1 6537 , 0  

1 04 0  P R I NT;i)768 , " D I SPLAY RECORDS - < MOVE NO . > < MOVE '> 

E AWAY > " ; 
1 050 GOT0590 
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***** L E M N I S C AT E S  - L 2 / 4 K  * * * * *  

1 I =O : J =O : I NPUTK , L : P= 1 . 57 : S= . 0 1 6 : K=K $ S : L=L * S : A=47 : B=23 : CLS : FORM= 
OTOPSTEPS : LET I = I +K : LETJ =J+L : LET Z =SQR < COS < M > > : LE T X = Z $ COS < I > $ A : LETY 
= Z $S I N ( J ) $ B : SET < A+ X , B+Y > : SET < A- X , B+Y > : SET < A+ X , B-Y > : SET < A- X , B-Y > : N  
E X T : GOT0 1 : '  LEMN I SCATES - C l - K .  SH I LL I TO MAR 80 

10 ' * * * * * * * * * * * * * * * * * * * *  PUNCTUAT I ON * * * * * * * * * * * * * * * * * * * *  
< C >  KEN SH I LL I TO WR I TTEN DECEMBER 1 980 

20 ' * * * * * * * * * * * * * * * * * * * *  VAR I ABLES * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
A BACKGROUND MASK A F  MASK CHARACTER A 1  WORK STR I NG 

B < > CHANNEL MASKS C M I N  W I DTH CHANNEL D MA X W I DTH CHAN 
E D I M  OF B F PATH W I DTH SELECTOR G PATH POS SLCR 

30 ' H  LEFT PATH L I M I T  I FOR . •  NEXT CONTROL J FOR . •  NEXT CTR 
L K FOR • •  NE X T  CTRL L R I GHT PATH L I M I T  M CONSTANT 1 

N TORTUOS I TY SLC 0 N COMPLEMENT P # DENS I TY % 
Q ,# DENS I TY SLCTR R SCREEN OR I G I ON S ASC ( # )  

40 ' T  ASTER I SK POSN U � POSN V SCORE KEEPER 
W D I FF I CULTY COUNT X MODULO FOR W Y ASC ( $ )  
Z � ADDRESS L I M  C C  VERT TAB FACTOR DD CONSTANT 0 
EE ASC < ) FF ASC < AF >  GG 

50 ' HH ! ?� L I M I T  I I  KEYBOARD ADDRESS J J  PEEK < I I >  FOR 
KK PEEK < I I > FOR • LL PEEK < I  I > FOR I 

< A-B STR I NGS - ALL OTHERS I NTEGERS > 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

60 POKE 1 66 1 2 , 0 : CLS : PR I NT " * * *  PUNCTUAT I ON $ #$%& ' < > * =+�+< >? I , . " : P  
R I NT " YOU ARE AN ASTER I SK WH I CH CAN MOVE FROM S I DE TO S I DE 
70 PR I NT " USE THE < AND > KEYS TO MOVE S I DEWAYS 
80 PR I NT " OCCAS I ONALLY , FEARSOME # S I GNS COME TOWARDS YOU 
90 PR I NT " I F THEY H I T  YOU , OR YOU H I T  THE COLUMN WALL , YOU D I E  HO 
RR I BLY 
1 00 PR I NT " YOU CAN ZAP # ' S W I TH ! ' S ,  WH I CH K I LL # ' S ON CONTACT 
1 1 0 PR I NT " TO F I RE AN � PRESS I - BUT ONLY ONE � CAN E X I ST AT A T 
I ME 
1 20 PR I NT " THE PAGE GETS MORE TORTUOUS AND THE # ' S PROGRESS I VELY 
DENSER 
1 30 PR I NT " EVENTUALLY , YOU W I LL D I E  
1 40 PR I NT " YOU W I LL GET A POSTHUMOUS SCORE FOR THE # ' S K I LLED 
1 50 PR I NT " I F  YOU SCORE WELL ENOUGH , YOU W I LL RE- I NCARNATE AS A < 

OR EVEN A > - AND I F  YOU ' RE A REAL WH I Z ,  AS A C I RCUMFLEX 1 1 1 1 1 
1 60 P R I NT " S I C  TRANS I T  GLOR I A  MUND I 
1 70 PR I NT : PR I NT " PRESS ANY KEY TO CONT I NUE " : A l $= I NKEY$ 
1 80 ' * * * * * * * * * *  SET UP CONSTANTS * * * * * * * * * *  
1 90 CLEAR 700 : DEFSTR A-B : DEF I NT C-Z 
200 AF=CHR$ < RND ( 26 ) +64 ) 
2 1 0  A=STR I NG$ ( 64 ,  AF > :: C=20 : D=3(i: E=2 $ < D-C > :: F=E 1 2 :  G=992- < D- C >  1 2 :  H=9 
6 1 : L= 1 023-D :: M= l : N=3 : 0= < N+ 1 ) 1 2 : P= 1 00 : Q= 1 0 :: R= 1 5360 :: S=35 :: T= 1 5360+32 :: 
U=O : W=O : X =40 :: Y=4 2 : V=PEEK < 1 66 1 2 > :: Z = 1 62 1 9 : CC=64 : DD=O : EE=32 

220 FF=ASC < AF > : GG=33 : HH=896 : I I = 1 4388 :: J J = 1 6 : KK=64 : LL= 1 28 
230 V=PEEK < 1 66 1 2 )  
240 I F  V > 1 0  Y=60 
250 IF V >20 Y=62 
260 I F  V >50 Y=94 
270 V=O 
280 D I M  B < E >  
290 FOR I =O TO D-C 
300 B < I + l > =STR I NG$ ( C+ I , "  " > : NE X T  
3 1 0  F O R  I =D-C+2 T O  E 
320 B < I > =STR I NG$ ( E- I +C+ 1 , "  " > : NE X T  
330 I F  I NKEY$= " "  THEN 330 
340 I = < C+D > I 2 : A 1 =STR I NG$ ( 32- I I 2 , AF > +STR I NG$ < I , " " ) +STR I NG$ ( 32- I / 
2 , AF >  
350 CLS : FOR I = l  T O  1 6 : PR I NT A 1 : NE X T  
360 POKE T , Y :: B= I NKEY$ : RANDOM 
370 PR I NT�G , B < F > ; 
380 ' * * * * * * * * * *  MA I N  SEQUENCE * * * * * * * * * * * *  
390 PR I NT A ; : POKE T , Y 
400 PR I NT�G , B < F > ; 
4 1 0  LET F=F+RND < N > -0 
420 LET G=G+RND < N > -0 
430 I F  F < M  OR F >E LET F=M 
440 IF G< H LET G=H 
450 IF G >L LET G=L 
460 IF RND < P > < Q  POKE R+G+RND < C > , S  
470 I F  U > Z POKE U-CC , EE : LET U=DD 
480 I F  PEEK < I I > =LL POKE U-CC , EE : LET U=T+LL 
490 IF U=DD THEN 550 
500 I F  PEEK < U-CC > =S LET V=V+M 
5 1 0  I F  PEEK < U > =S LET V=V+M 
520 I F  PEEK < U+CC > =S LET V=V+M 
530 IF PEEK < U+LL > =S LET V=V+M 
540 POKE U-CC , EE : POKE U , EE : LET U=U+CC :: POKE U , EE : LET U=U+CC : I F  PE 
EK < U > =FF LET U=DD ELSE POKE U , GG 
550 I F  PEEK < I I > =J J  POKE T , EE : LET T=T-M : POKE T , Y 
560 I F  PEEK < I I > =KK POKE T , EE : LET T=T+M : POKE T , Y 
570 I F  PEEK < T+CC > < >EE THEN 630 
580 ' * * * * * * * * * *  D I FF I CULTY ADJUSTMENT * * * * * * * * * * * * *  
590 LET W=W+M : I F  W< X THEN 390 
600 N=N+2 : Q=Q+5 :: W=DD : O=O+M 
6 1 0  GOTO 390 
620 ' * * * * * * * * * *  POST MORTEM * * * * * * * * * *  
630 CLS : PR I NT� 1 7 , " YOU J UST CAME TO A FULL STOP 
640 PR I NT� 1 50 , " YOUR SCORE WAS " ; V  
650 FOR I = 1  TO 50 : PR I NT�RND ( 1 92 )  +384 , II � II ; : P R I NT@RND ( 1 92 )  +384 , " # "  
; : PR I NT�RND < 1 92 >  +384 , " .  " ; : PR I NT�RND < 1 92 )  +384 , AF ; : N E X T  
6 6 0  P R I NT�784 , " WOULD Y O U  L I KE TO P L A Y  AGA I N? "  
670 I F  PEEK < 1 4344 ) =2 THEN 690 
680 IF PEEK < 1 4338 ) =64 THEN 720 ELSE 670 
690 I F  V >255 V=255 
700 POKE 1 66 1 2 , V 
7 1 0  GOTO 1 90 
720 CLS : J = 1 6445 : FOR I =OT07 1 : POK E 1 6445 � I : PR I NT " GOODBYE " ; : NE X T  
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***** NEXT MONTH ' S  I SSUE ***** 

Next mont h ' s  i ssue mark s the fi rst i ssue i n  whi ch we wi l l  a l so c ater for the TRS-80 Col our Computer 
and the H i tachi Peach . An { 80 )  after a program ti t l e  i ndi c ates that the program wi l l  be for 
TRS-80 Mode 1 1 /3 or System 80/V i  deo Geni e computers .  ( Co l  our ) i ndi c ates that the program wi 1 1  
be for the TRS-80 Col our Computer and the H i t achi  Peach . 

** KEYWORD L I I / 1 6K m/ 1 ( 80 )  ** 

A mu l ti functi on machi ne l angu�ge program 
that gi ves several functi on s  1 n the one 
program , to n ame a few - Lazy s ave makes 
two C SAVE ' s  with 4 second l eaders , CLONE 
makes two c assette copi es , si ngl e key entri es , 
Get tape addresses , Hex to dec i mal conversi on ,  
Screen scrol l i ng del ay and l ots  more . 

** READ A L I NE L I I / 1 6K ( 80 )  ** 

Thi s program was wri tten by the author 
to hel p him l oc ate and correct those errors 
that creep i nto your program i n  the ear l y  
hours o f  t h e  morn i ng .  J u s t  t h e  program 
for those bl eary eyes . 

** FL I P  L I I / 1 6K ( 80 )  ** 

F l i p  i s  one of those h ab i t formi ng g ames 
that c an absorb you for hours or dri ve 
you mad i n  the fi rst fi ve mi nutes . S i mpl e 
to p 1 ay but h ard to wi n .  When you know 
how ,  i t  CAN be done i n  only seven moves . 
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** MULTI PLE REGRESSI O N  ANALYS I S  ( COLOUR ) ** 

Thi s program al l ows mu l t i p l e  regressi on 
analysi s between a dependent v ari abl e  and 
two i ndependent v ari abl es i n  accordance 
wi th the model Y =A+Bx l +Cx2 . It c al cul ates 
the coeffi c i ents for the mul t i p l e  regressi on 
equat i on ,  the mean val ues of . X l , X2 and 
Y ,  the coeffi c i ent of mul ti p l e regress i on 
and the percentage vari ati on i n  Y due to 
Xl , X2 and X l  and X2 j oi ntl y .  

** SPACE COMMANDER L I /4K ( 80 )  ** 

You are i n  command of a space fl eet , consi sti ng 
of Battl estars and Jet F i ghters , whi ch 
i s  at war wi th an enemy force . The objecti ve 
i s  to avoi d c apture of your Jet F i ghters . 

** ATOMI C  TABLES ( COLOUR ) ** 

Chemi stry students wi l l  fi nd thi s program 
useful for l earni ng thei r atomi c tabl es 
or s i mp l y  as a reference .  I t  shows the 
name , symbol and el ement atomi c number , 
gi ves the group or seri es and accurately 
gi ves the el ectron shel l s  of an atom . 
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***** CASSETTE/D I SK E D I T I ON I NDEX ***** 

The c assette ed i t i on of M I CR0-80 cont a i n s  al l the software l i sted each month , on cassette . 
The cassette a 1 so contai ns the source code for machi ne 1 anguage programs whi ch may not h ave 
been pri nted due to s pace restri cti ons . A 1 1  programs are recorded twi ce . Leve 1 I programs 
can only be l oaded i nto a Level I TRS-80 unl es s  the Level I i n  Level 2 program from the M ICRO
SO Software Li brary - Vo 1 . l i s  fi rst l oaded i nto your Leve 1 2 TRS-80 or System 80/Vi deo Geni e .  
Note : System 80/Vi deo Gen i e computers h ave h ad di fferent t ape-counters fi tted a t  di fferent t i mes . 
The approxi mate start pos i ti ons s hown are correct for the very e ar l y  System 80 wi thout the vol ume 
control or l evel meter . They are probab l y  i ncorrect for l ater machi nes . The r ates for a cassette 
subscri pti on are pri nted on the i nsi de front cover of e ach i ssue of the magazi ne . 

The di sk edi t i on contai n s  al l t hose programs whi ch c an be executed from d i sk , i nc l udi ng 
I programs . Level I d i sk progr ams are s aved i n  the NEWDOS format . U sers requi re the 
I/CMD uti l i ty suppl i ed wi th NEWDOS+ or NEWDOS 80 ver si on 1 . 0 to run them . 
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A SPECIAL OFFER ! 

TO 

SU BSC RI B E RS O F  I 
I 

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

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

H A RDWA R E  AN D S O FT W A R E  AT 

GREAT DISCOUNT PRICES ! ! ! 
H OW TO ORD E R  --

1 .  SE LECT I TEMS F ROM 1 980 TAN DY C A TA LOG U E  

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

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

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

W E  W I L L -

1 .  ATT EN D TO Y OU R  O R DE R W I TH I N  7 D AY S 

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

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

Y OU I N F O R M E D  O F  CU R R E N T  S P E C I A LS ! 

" subject to avai labi l i ty 

DEALE R  

-� -o 
to CON QU EST E LECTRON I C S  Pty . Ltd. 
212 Katoomba St. KA TOOMBA 2780 

Pl ease su pp ly  -
OTY . CAT _NO DESC. ADV. PRICE 

SU B  TOTAL 
---

LESS 1 0'/o 
---

F I N D  CHEQUE FOR TOTA L  

SEN D F R EI GH T  F RE E  T O  

NMIE . .  
ADDRESS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P/ Code . . .. . . . . . . . . . . . . .  . 
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toNOUBT ELEtTRONitf PTY . LTD . 

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



LEVEL 2 ROM 

ASSEMBLY LANGUAGE TOOLKIT 
by Edwin Paay 

. 

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

This is a new package consisting of two invaluable components: 
• A ROM REFERENCE Manual which catalogues, describes and cross-references the 
useful and usable ROM routines which you can incorporate into your own machine 
language or BASIC programs. 
• DBUG, a machine language disassembling debugging program to speed up the 
development of your own machine language programs. DBUG is distributed on a 
cassette and may used from disk or cassette. 

Part 1 of the ROM REFERENCE manual gives detailed explanations of the processes used for 
arithmetical calculations, logical operations, data movements etc. It also describes the various for
mats used for BASIC, System and Editor/Assembly tapes. There is a special section devoted to those 
additional routines in the TRS-80 Model 3 ROM. This is the first time this information has been made 
available, anywhere. Differences between the System 80/Video Genie are also described. Part 1 is 
organised into subject specific tables so that you can quickly locate all  the routines to carry out a 
given function and then choose the one which meets your requirements. 
Part 2 gives detailed information about each of the routines in the order in which they appear in 
the ROM. It describes their functions, explains how to use them in your own machine language 
programs and notes the effect of each on the various ZBO registers. 
Part 2 also details the contents of system RAM and shows you how to intercept BASIC routines. 
With this knowledge, you can add your own commands to BASIC, for instance, or position BASIC 
programs in high memory - the only restriction is your own imagination! 
The Appendices contain sample programmes which show you how you can use the ROM routines 
to speed up your machine language programs and reduce the amount of code you need to write. 
DBUG: Eddy Paay was not satisfied with any of the commercially available debugging programs, 
so he developed his own. DBUG: allows you to single-step through your program; has a 
disassembler which disassembles the next instruction before executing it or allows you to bypass 
execution and pass on through the program, disassembling as you go; displays/edits memory in 
Hex or ASCII; allows Register editing; has the abil ity to read and write System tapes and all  this on 
the bottom 3 lines of your screen, thus freeing the rest of the screen for program displays. Four ver
sions of DBUG are included in the package to cqpe with different memory sizes. 
The best news of all Is the price. The complete Level 2 ROM ASSEMBLY LANGUAGE 
TOOLKIT is on�: . 

- Aus. S 29.95 +- S 2.00 p&p 
- UK £1 8.00 + £ 1 .00 p&p 

SPECIAL OFFER TO OWNERS OF THE LEVEL II ROM REFERENCE MANUAL ... 

UPGRADE TO THIS ASSEMBLY LANGUAGE TOOKIT FOR ONLY $ 1 9.951 
Send back your original Level II ROM Reference Manual plus a cheque, money order or 

Bankcard authorisation for S 1 9.95 plus S 2.00 p&p and we will send you the new 
ASSEMBLY LANGUAGE TOOLKIT 
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