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** WE WILL PAY YOU TO PUBLISH YOUR PROGRAMS ** 

Most of the information vJe publish is provided hy our readers, to whom we pay royalties. An 
application form containing full details of how you can use your TRS-SO or System SO to earn some 
extra income is included in every issue. 

** tONTENT ** 

Each month \ve publish at least one applications program in Level I BASIC, one in Level II BASIC and 
one in DISK BASIC ( or d1sk compatible Level II ) . We also publish Utility programs in Level II 
BASIC and �1achine Language. At least ever_y second issue has an article on hardware modifications 
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** COPYRIGHT ** 

All the material published in this magazine is under copyright. That means that you must not copy 
it, except for your own use. This applies to photocopying the magazine itself or making copies of 
programs on tape or disk. 

** LIABILITY ** 

The programs and other articles in MICRO-SO are published in good faith and we do our utmost to 
ensure that they function as described. However, no liability can be accepted for the failure of 
any program or other article to function satisfactorily or for any consequential damages arising 
from their use for r;,.r,y purpose whatsoever. 
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- -- AL OFFER TO NEW READERS AND READERS RENEWING THEIR SUBSCRIPTION*** 

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

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

Level I in level II Poker 

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

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

Z80 MON 
A low memory, machine language monitor which enables 
you to set break points, edit memory, punch systern 
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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***** EDITORI AL ***** 

There i s  some fa sc i n ati  n g  news for Tandy users whi ch has j u st come to h and . I n  the USA , Radi o 
Shac k ,  whi ch has so staunch ly refused to allow any but i ts own stores and Authori sed Di stri butors 
to sell TRS-SO computers ,  has made a major change i n  marketti ng poli cy . Henceforth ,  The TRS -SO 
Co 1 or Computer wi 11 be so 1 d to 60 di stri butors supplyi n g  over 2000 i ndependent retai 1 out 1 ets . 
Thi s move i s  of great s i gn i fi cance s i nce i t  i s  a taci t admi s s i on that the Colour Computer at 
1 east , i s  very di fferent from Radi o Shack • s other products .  I s  thi s the thi n  end of the wedge? 
We awai t wi th great i nterest news of Tandy UK•s and Tandy Australi a•s reacti on s  to the new 
poli cy . 

As i f  the above i s  not s uffi ci ent , Rad i o  Shack has also announced a 5 Mbyte hard di sk  dri ve 
for the Model 3 .  The chosen Operati n g System i s  LDOS . So , for the fi rst t i me ,  Radi o Shack 
i s  recogni s i n g  the contri buti on whi ch can be made by i ndependent organ i s ati ons . We hearti ly 
applaud thi s move and beli eve that more co-operati on between Tandy and many i ndependents supporti n g  
Tandy products c a n  only strengthen t h e  pos i ti on o f  t h e  TRS-SO i n  ·a fi ercely competi ti ve market 
place . 

The Mode 1 16 mi crocomputer i s  due for re 1 ease i n  Austra 1 i a i n  November 19S2. Thi s computer 
h as two mi croprocessors , a Z80A and a 6SOOO . The Z80 means that i t  wi ll be compati ble wi th 
all exi sti n g  Model 2 software , whi le the 6SOOO gi ves a full 16 bi t capabi li ty .  The standard 
machi ne also has two daub 1 e-s i  ded , daub 1 e-den s i  ty , 8 i nch  di sk  dri ves mounted i n  the cabi net 
for a tot a 1 di sk  storage c apaci ty i n  excess of 2 Mbyte . A 11 thi s wi ll se 11 for about $7000 . 
The Model 16 wi ll be a formi dable contender i n  the small busi ness computi n g  fi eld .  I t  i s  pleas i ng 
to see a major manufacturer remai ni n g  wi th S i nch di s k  dri ves . These dri ves are undoubtedly 
more re 1 i ab 1 e than the ultra hi gh densi ty 5 i nch dri ves bei n g  used i n  so many new computers . 
The prob 1 em i s  not so much wi th the dri ves as wi th the medi a whi ch i s  bei n g  stretched to i ts 
li mi t i n  80 track dual-headed dri ves operati n g  i n  double -densi ty .  No doubt i mproved medi a 
wi ll eventua l ly become avai lable but , for the present , 1 Mbyte S i nch dri ves are s i gn i f i c antly 
more reli able for data storage than 3/4 Mbyte 5 i nch dri ves . 

Those who went to the Data • s2 exhi bi ti on i n  Sydney recently ,  could have seen the new Hi tachi 
16 bi t computer . thi s i s  Hi tachi • s  I BM look-ali ke and wi ll operate under both MSDOS ( the di sk  
operati n g  system developed by MI CROSOFT for the IBM ) and  CP/M-S6 . The  proces sor used in  the 
Hi tachi i s  the I ntel 80S8 , just as i n  the I BM .  Thi s i s  to all i ntents and purposes a 16 b i t  
processor but wi th a n  S bi t data bus . Rumours sti ll abound as to the release date i n  Australi a 
of the I BM PC ( Personal Computer ) and i t  i s  qui te li kely that the Hi tachi wi ll be avai lab le 
here before the I BM s i nce deli veri es are expected before the end of 1982. Despi te statements 
i n  some other magazi nes , the pri ce of the H i t achi 16 bit computer has not yet been fi xed . 
We beli eve that , wi th Sales Tax pai d ,  i t  wi ll be somewhere i n  the regi on of $5500 , i nc ludi n g  
a hi gh resoluti on colour moni tor . W e  wi ll keep you posted as more news comes avai lable . 

!,Seasoned readers of MI CRO-SO wi ll know that most of the programs we pub 1 ish are wri tten by 
our readers . Thi s makes for a great vari ety of programs and he 1 ps readers make thei r hobby 
pay .  Whi 1st wai ti n g  for readers to send i n  programs for the Peach and the Co 1 our Computer , 
Edi tori al staff are converti n g  programs previ ously publi shed for the • so computers .  Thi s month 
we came unstuck on one of the programs - Measurements .  Thi s  program h as so much graphi c s  content 
that i t  would need to be completely rewri tten to operate sati sfactori ly on the colour computers 
wi th the i r  very much hi gher reso 1 uti on than the • so.  Perhaps some enterpri s i n g  reader wi 11 
take on thi s task whi ch we have now abandoned . We wou ld , of course , pay a publi cat i on fee . 
I n  the meantime ,  we h ave wri tten a s i mple program whi ch  makes use  of the h i gh resoluti on and 
li ne-drawi n g  capabi li ties  of the colour. computers .  In converti n g  The Australi an I ncome Tax 
Calculator , we have taken the opportuni ty to bri n g  i t  up to date wi th  the 1 atest rates and 
the method of calculati ng rebates . Wh i lst on the subject of programs i n  thi s i ssue , • so readers 
get an unadverti sed bonus  i n  the shape of the program Matri x Mani pul ati on . Such a program 
has been on our l i st of requests for a very cons i derable t i me .  

- 0000000000 -

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

The pri ces of mi cro-computers i n  the UK are falli ng  so qui ckly that i t  i s  bewi lderi ng .  Cli ve 
Si  nc 1 ai r 1 ed the way wi th hi s 16K co 1 our computer the • Spec rum • at £125 ( $A250 ) ( i t  i s  one of 
the ZX seri es ) . F o 11 owi n g  thi s the cost of co 1 our computers wi th hi gh reso 1 uti on graphi cs has 
plummeted . Texas I nstruments and Atari h ave both reduced thei r pri ces by some £100 ( $A200 ) ( 30% ) 
as the Atari 400 and the Texas T I 99/4A both sell i n  the UK for les s  than £200 ( $A400 ) .  A newcomer , 
the Dragon , also sell s  for about thi s fi gure . The new Commodore machi ne ,  the VI C-20 , now sells 
for only fl25 ( $A250 ) and thi s wi ll soon fall i t  i s  rumoured ( perhaps before you read thi s even ) . 
As i f  these reduct i on s  were not enough I now hear that B i n atone wi ll be i ntroduci n g  a new machi ne 
i n  lJanuary 19S3 . I t  wi ll be a 16K machi ne ( expandable to 64K ) wi th colour and sound and i t s  
projected pri ce i s  les s  than £50!! ( $Al00 ) . Remember the days when ( early thi s year ) a ZX-80 
at about £80 ( $Al60 ) was consi dered cheap for a lK black and whi te machi ne .  Bi natone • s  machi ne 
wi 11 be marketed through major Hi gh Street chai n stores such as Woo lworths  and Argos as we 11 
as by mai l order and i s  expected to sell 400 , 000 u n i t s  i n  1983 . It i s  of i nterest to u s  at 
MI CRO-SO as thi s Bi natone Uni t  uses Tandy TRS-SO software . 
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Not only have computers fal l en i n  pri ce  at an accel erati n g  pace but so have peri pheral s ,  especi al ly  
pri nters. Many are now avai l abl e at  under £200 ( $A400 ) .  However I have j ust heard of  the  next 
j ump , a pri nter wi th  both seri es  and para 1 1  e 1 i nterfaces as standard se 1 1  i ng at £70 ( $Al 40 ) . 
I t  i s  the Amber 2400. I t  has 24 characters/l i ne wi th l ower c ase and dot graphi cs.  It  uses 
cheap pl ai n  rol l paper 1 60mm wi de and h as a sel ectabl e baud rate between 75  and 9600. I t  i s  
avai 1 ab 1 e at such a 1 ow pri ce because i t  uses a nove'l needl e array. Most dot matri x pri nters 
form characters wi th  a verti cal l y  al i gned array of pri nt needl es wh i ch traverse the wi dth of 
the paper on a carri age .  In the Amber 2400 there are only four needles al i gned hori zontal ly  
whi ch osc i l l ate from s i de to  s i de ,  each coveri ng  a quarter of  the paper wi dth. The  paper i s  
i ncremented one dot hei ght as the need l e  returns.  Thi s pri nter wi l l  never be used i n  word process
; n g  but i t  i s  a very good pri nter at  a rock bottom pri ce for many users who  do not need the 
ful l wi dth output. Bel ow i s  an exampl e of the pri nt output from thi s machi ne showi ng  i ts vadous 
modes. The pri nter control s are bui l t  i nto i ts hardware so there is  no di ffi cul ty in  handl i ng 
the unusual pri nt head ori entati on , and i t  i s  avai l abl e for most mi cros i nc l ud i n g  the •so range. 

PHOTOGRAPH OF AMBER. PRI NTER 

- 0000000000 -

;��4�3�Z1 PF.� I NTEF.� 
�JRMAL CHARACTER SET 

H:::-=ou-.:uu .. . iBL.E a_ ... � I [::0-rH 
[:{IUBL E HE I ljHT 

L!�:.uF::(:iE CHAF.: • S 
lower case al�habet 

LINES TWENTY FOUR CHARAC 

TERS OR MORE CAN BE IND 

Et-HED LIKE THIS 

NFl·J LINE::. STAF.'T FF.:ot·1 THE 

LEFT 

SAMPLE OF OUTPUT 
( App. 2/3 actual si ze )  

******* MASTER D I SK D I RECTORY - $1 9.95 + $1 .00 p&p ******* 
F I ND THAT PROGRAM FAST ! !  PAYS FOR I TSELF BY RELEAS I N G  REDUNDANT D I SK SPACE ! !  

MASTER D I RECTORY records the di rectori es  of a 1 1  your i ndi vi dual d i sks onto one di rectory di sk. 
Then it  al l ows you to exami ne them ,  fi nd an i ndi vi dual fi l e  qui ck l y ,  l i st files al phabeti cal l y ,  
weed out redundant fi l es ,  i dent i fy di sks  wi th free space , l i st fi l es by extens i on etc. etc .. 
Thi s program i s  i nval uabl e for the seri ous d i sk user and wi l l  pay for i tsel f many t i mes over. 

******* THE FLOPPY DOCTOR/MEMORY D IAGNOSTI C  - NOW AVAI LABLE FOR THE MODEL 3 TOO ! ******* 
Model 1 Di sk  $35.50 + $1 .00 p&p. Model  3 Di sk $42.50 + $1 .00 p&p. 

Computer professi onal s h ave l on g  known the i mportance of regul ar use of d i agnosti c s oftware 
i n  veri fy i n g  the i ntegri ty of computer hardware. The TRS-80 i s  no excepti on ;  good d i agnosti cs 
are a mus t  i n  any s i tuati on where val uabl e  data fi l es are mai ntai ned. The new doubl e-densi ty 
recordi ng  techni ques avai 1 ab 1 e for the Mode 1 I and used i n  the Mode 1 3 together wi th h i gh track 
count and doubl e-si ded d i sk  dri ves stretch the hardware to i ts l i mi ts  and make it even more 
i mportant than ever to thorough l y  check out the system pri or to trusti ng  your val uabl e data 
to i t. 

THE MICRO CL I N I C  offers two programs desi gned to thorough l y  check out the two most troub 1 e-prone 
secti ons of the TRS-80 - the di sk system ( contro 1 1  er and dri ves ) and the memory arrays. Both 
programs are wri tten i n  Z80 machi ne code and are suppl i ed together on di skette for a mi n i mum 
32K , one d i sk system. Spec i fy Model l or Model 3. 
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***** SOME PRINC I PLES AND GU I DEL I NES FOR WR I T I N G  I NSTRUCT I ONAL 
PROGRAMS ON M I CROCOMPUTERS by Dr. John F .  Barrett ***** 

The t as k  of wri ti ng  good i ns tructi onal programs i s  both s i mpl e and compl ex. It i s  s i mpl e i n  
that our goa 1 of havi ng someone 1 earn "somethi ng" wh i l e  at the computer keyboard i s  obvi ous .  
It i s  camp 1 ex i n  th at one h as t o  know a great d e  a 1 about the psycho 1 ogi c a  1 processes of 1 earn i ng 
and al so know how to wri te programs that fol l ow establ i shed l earn i n g  pri nci pl es . 

In thi s  arti c l e I wi l l  i n trod uce some pri nci pl es  for devel o pi ng i nstructi onal computer-b ased 
programs , knowi ng  ful l wel l that vari ous "l earn i n g  theori s ts .. woul d be cri t i c al of the s i mpl i c i ty 
of the presentati on. 

To begi n ,  l et me endorse  the Edi tori al of MI CR0-80 , i s s ue No. 3 of February 1 980. General l y ,  
"teachi ng programs shoul d b e  i nteresti ng  . .  as wel l as bui l di ng the confi dence and sel f-esteem 
of the user. As al so men ti oned , the s ati sfactory treatment of user errors i s  a very i mportan t 
as pect of any form of i n structi on. I hope thi s  present ati on wi 1 1  convey the i dea t h at the computer 
i s  capabl e of prov i d i ng  a more camp 1 ex i ns tructi on a 1 ro 1 e than tel l i ng how many one got correct 
out of 1 0  attempts ! 

Theory 

In thi s  bri ef i ntroducti on I wi l l  keep to pri nci p 1 es deri ved from Beh avi our a 1 Theory , p art i c ul arly  
the work of  B.F. Ski nner who  h as h ad cons i derab l e experi ence and conducted exten s i ve research 
in the area of behavi our modi fi cati on from whi ch many Progr ammed Learn i ng  materi al s  and CAl 
(Computer-As s i sted I nstructi on ) packages h ave devel oped. 

Pri nci es of Learni 

1 .  The goal s or objecti ves of the program are c l e arly defi ned and al l experi ences or steps 
i n  a program are to ai d the l earn i n g  i n  achi evi n g  these goal s .  

2. Materi al to be l earned s houl d be i n  smal l steps of a number of frames of i nformati on . 

3. Fol l owi n g  each frame or step a number of q uesti ons whi ch assess l earni ng of the materi al 
shoul d be presented. 

4. Rel ated to 2 , 3  above the l earner shoul d be acti vel y  i nvol ved i� �he l earn i n g  experi ence. 

5.  Materi a 1 shou 1 d be presented at a 1 eve 1 appropri ate to the 1 earner ' s  abi 1 i ty - s uch 
that he/she can get about 70% of answers correct. 

6. Responses ( an swers )  shoul d  h ave 1 1di fferenti al treatment" ; 

( i ) Correct an swers are acknowl edged and are rei nforced ( rewarded ) 

( i i )  I ncorrect answers are treated i n  such a way t h at the 1 e arner i s  eventual l y  ab 1 e 
to get the correct response. 

7. The l earner h as to get the correct response before proceedi ng  to the next step. 

8. Rel ated to 4 , 5 ,  6 above - The user i s  prov i ded wi th i mmedi ate knowl edge of res ul ts  
- a very important pri nci pl e most often i gnored in  cl assroom teachi ng and a maj or strength 
of CAl  - when so desi gned ! 

9. 11Tests "  for competency ( knowl edge o r  probl em sol vi ng)  may be used. 
Bas i c al l y they t ake three forms : 

( i ) As a 11Pre-Test .. - before a new sequence of i nstructi ons to gauge the entry s tatus 
of the learner - i .e. does the l earner h ave s i gn i fi cant .. knowl edge"  to begi n 
the program ? 

( i i ) As a 11 Post -Test 11 - for asses s i n g  performance l evel s after i nstructi on ( i .e. the 
usual "TEST" procedures ) .  

( i i i )  For Di agnosi s where errors are an alyzed and i ns tructi on i s  provi ded for remedi a 1 
purposes. 

P l e ase note that testi ng  " i n  and of i tsel f" i s  not predomi n antl y  i ns tructi ve. It may 
provi de useful i nformati on whi ch al l ows l earni n g  but thi s h as to be bui l t  i nto the 
l earni ng sys tem. 

1 0. After the l earner h as att ai ned the correct response and i s  rewarded { not every t i me ! ) 
then further practi ce i s  gi ven. 

Such practi ce enab l es "overl earni ng" the correct response. However the prac ti ce exerci ses 
are at a s i mi l ar l evel of d i ffi c ul ty and on l y  empl oy previ ous l y l earned materi al and 
ski l l s . Contras t  thi s wi th many l es sons at school -
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After the teacher has shown the  correct procedure on the cha 1 k board, ( how acti vely 
i nvol ved i s  each pupi l ? )  often demonstrat i n g  a number of compl ex steps;  he/she now 
says -

11 Now do Nos . 3 ,  5 ,  7 ,  9 of the graded exerc i ses ! .. 

These exerc i ses turn out to be performance testsnot practi ce !  

1 1 . Cont i nuous rei nforcement ( reward statement such as 1 1Correct 11 or· "Wel l Done ! 11 )  are effec 
ti ve only for a l i mi ted t i me i n  the i ni ti al phases of new i nstruct i on .  After thi s 
a rat i o of rei nforcement ( i . e .  reward statements of one i n  say 5 correct ) fol l owed 
i n  a l ater phase by Random Rei nforcement ( where rewards are randomly d i stri buted to 
correct answers ) wi l l  prove to be more effecti ve .  

1 2 .  Enabl e the l earner t o  move at h i s/her own pace . Thi s has two aspects -

( i ) Qui ckness of response - the computer i s  i nfi ni tely pati ent wi th  s l ow movers and 
can keep ahead of the best ! 

( i i )  Those doi n g  we 1 1  (you defi ne thi s i n  your program)  may "j ump" sect i ons  of the 
work to get to the goa 1 s of the program more qui ckly . In thi s case, you have 
changed from a L i near Program ( 1 i ke readi ng  the pages of a book ) to Branchi n g  
Pro grams . I t  i s  obvi ous l y  i mperat i ve that you know where such branchi ng  wi l l  
fi n i sh  up ! 

Gui del i nes for Deve) opi ng  CAL 

How can we use these pri nci pl es for devel opment of i nstructi onal programs? 

Fi rst, keep i t  s i mpl e !  

Unti l you have a ' feel ' for the proces s i t  i s  better t o  sel ect an area wi th whi ch you are q ui te 
fami li ar . Thi s i s  part i cul arly  i mportant as you are tryi ng  to accompl i sh ski l l  i n  3 aspects :  

- rememberi n g the ai m and object i ves of your program - what exact ly  do you wi sh  your l earner 
to be abl e  to do ( or know} as a resul t of your program? 

- keep track of the fl ow of i de as and the sequence of the 1 earni ng tasks ( th i s appli es especi ally  
to  the treatment of  i ncorrec t an swers ) .  

- have programmi n g  ski l l s  ( and the appropri ate hardware ) to ac compl i sh what you i ntend . 

Pr9gram'!'_i ng -���-_fl ow��-�t'!_!l_9_ 

Let ' s  exami ne a b l ock di agram of what a s i mpl e program may contai n { see F i g.  1 ) .  

In thi s fi rst stage an i ntroduct i on must be gi ven . Note that the i nstruc ti onal step shoul d be 
kept s hort and wri tten i n  an accurate and free-fl owi ng  styl e us i n g  \vords appropri ate to the readi n g  
1 eve 1 o f  users . O f  course, presentati on o n  t h e  screen a s  t o  tabul ati ng and spac i ng i s  i mportant 
but these may be edi ted at a l ater date . 

Ans \vers are treated as correct or i ncorrect . Incorrect answers s i mply repeat the i n struct i on/ 
asses sment l oop . ( Note the i nf i n i te l oop - we wi l l  have to do somethi n g  about that ! ) Correct 
answers are i nformed that th i s i s  so, and are revJarded i n  some way . Rewards are of two types :  
i ntri n s i  c - j ust getti ng the correct answer i s  rewardi ng and thi s can b e  con s o  1 i dated by gi vi ng  
a runni ng  total of  correct answers; spec i f i c, such  as  "bel l s  and \I'Jh i stl es", exc i t i n g  graph i c s 
etc . These are especi a l l y  effecti ve for youn ger chi ldren but be careful  not to overdo i t  and 
detract from the ori gi na  1 objecti ve of your program. Note that the 1 earner i s  not chasti sed 
in any way - he i s  tol d ,  say, 

"No,  l et ' s  try agai n ! "  As you see, th i s treatment has a bui lt i n  faul t .  Our l earner has 
now 11 l earned .. the correct response pos si b l y  wi thout knowi why "i t i s  so"!  

If you conti nue to deve 1 op your program fo 11  owi ng  thi s sequence you wi  1 1  have the framework of 
a good L i near program . Even though i t  i s  a very s impl e structure you have the bas i s for bui l di ng 
a more complex program - one more sui ted to computer appl i c ati ons . 
STAGE II 

You may use refi nements s uch as those suggested i n  F i gure 2, to further i ncorporate some of the 
previ ous menti oned pri nci pl es . 

Exp 1 anati on In th i s stage a frame i s  presented and three pos s i  b 1 e answers are presented . The 
correct answer fol lows the previ ous exampl e b ut i n  th i s c ase a "NUMBER CORRECT" counter i s  i n i ti ated . 

I ncorrect answers are ·di fferenti al ly treated . A si mp le mi stake gai n s  a second attempt , however 
we have got ri d of the i nfi n i te l oop by al l owi ng  a second attempt on l y .  Thi rd attempts and "seri ous 
mi stakes" are gi ven remedi al instructi on .  That i s , they are shown how the mi stake may have occurred 
and how i t  can be corrected . 
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I NSTRUCTI ONAL ASPECT 

I ntroducti on 
Objecti ves  

I nstructi on 
{ St i mul us ) 

Assessment 

Response 

Knowl edge of 
Resul ts 

Rei nforcement 

Next Steps 

MI CR0-80 

Name of Program and I nstruct i ons 
Objecti ves - What l earner can ach i eve 

Presentat i on 
of 

I nstruct i onal 
Step No . l 

Questi on ( s )  

Acknowl edge 
Correct 
Answer 

Fol l ow above pattern for 

Steps 2 ,  3 ,  etc . 

Fi g.  l ASPECTS OF S I MPLE 

Treat 
I ncorrect 
Answer 

PROGRAM 

PAGE 6 
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The Remedi al I n structi on b l ock i s  shown as a sub-routi ne . They may wel l  be referred to l ater 
as part of the program where s i mi l ar mi stakes are made . Al so,  cons i der the i dea of stori n g  these 
for remedi al work as a resul t of performance on a f i nal  TEST ( i . e .  the 11 POST-TEST11 ) .  

I n  thi s case after remedi al i nstructi on the l earner coul d have been re-routed to Step 1 .  Agai n 
the l oop wou l d have to be consi dered . 

Present 
Learni n g  
Step nsu 

Assessment Qn . 
Sel ect Answer 
1 .  2 .  3. 

Number 
Correct 
Counter 

Learni ng  
Step 

us· + , . .  

F i g  2 .  - STAGE TWO 
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Further Refi nements 

The B l ock Di agram ( F i g. 3}  suggests further devel opment . 

After the 1 earni n g  frame an assessment questi on i n  the form of a 5 answer "mu l ti p 1 e-choi ce 11 i s  
presented . 

Each answer i s  treated d i fferent l y .  T h e  1 earner w h o  gets thi s correct and h a s  al l steps correct 
so far ( or whatever you defi ne ) can jump a number of steps to the next concept . Correct A may 
be gi ven more practi ce to consol i date previ ous l earni ng.  

5 possi bi l i ty 
Mu l ti pl e Choi ce 
Questi ons 

Learni:-1 
Step � 

Assessment 
Answers 

1 - 5 

D i fferenti al  
Treatment of 

Answers 

Fi g. 3 REF I NEMENTS 

I ncorrect Z 
J�--�t----

orrect A 

orrect B .  
1 correct 

ove faster 

l .  

2 .  

3.  

4.  

5 .  

Repeat 
Questi on 

Next Step 

Hi gh l evel 
mi ss  uyn 
steps 
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Of the i ncorrect , three treatments are appl i ed .  Demonstrat i ng a seri ous mi sconcept i on ( I ncorrect 
Z) sends the l earner to a remedi al  sub-rout i ne .  ( After that ,  i t ' s  u p  t o  your programmi ng ! )  
I ncorrect X has mi ssed the mai n i dea or concept and goes back a few steps , whi l e  I ncorrect Y 
made a "si l ly mi stake" and repeats the quest i on .  

Thi s procedure shou l d  ' tr i gger • a l arge number of pos s i b i l i ti es - i t  wi l l  be i mportant to "keep 
track"  of where al l possi b i l i ti es l ead ( especi a l ly  "i nfi n i te  l oops ") and keepi ng i n  mi nd the 
i nstructi onal purpose of t he program .  

Content o f  Steps 

In thi s  presentat i on I am concentrc.ti ng on s i mpl e CAl ( Computer Ass i sted I n struct i on ) .  Note 
that these are NOT GAi·�ES OR SH-1ULATIONS ( more o n  these aspects i n  a l ater art i c l e ! ) 

Each step or frame referred to above c an contai n vari ous types of i nformat i on .  I t  i s  probab l y  
b est to  concentrate o n  teac hi ng knov1l edge o r  facts i n  your fi rst attempt a t  programm1 n g  CAI . 
However do not present 1 ong pages of materi al i n  whi ch one only pushes a button for each page 
(books c an do the same t h i ng ! ) 

Each step then can encourage 
1 .  Knowl edge of facts 

2 .  Knowl edge of i deas 

3. Recal l of facts ,  i deas ( remembered from previ ou s  materi al s )  

4 .  Recogni t i on - vi sual prompt t o  encourage response 

5. Di scri mi nati ons  - bei ng abl e  to tel l d i fference between A & B ,  or A B C etc . 

6 .  Knowl edge of concepts and pri nci pl es 

7 .  Meth ods of sol v i ng probl ems . 

The procedures out l i ned i n  t his art i c l e are probob1y more sui ted to aspects 1 -5 above . Areas 
6 and 7 requi re a d i fferent approach - and another arti c l e !  

- 0000000000 -

***** MODEL I I I  GETS THE RUN-AROUND AS A STATUS SYMBOL by S . H. L i ggi n s  ***** 

I n  August 1 981 , the Tasmani an L i tt l e Ath l et i cs Associ ati on asked me i f  I woul d supp l y  a computer 
system for the Austral i an Champi onsh i ps to be hel d i n  Hobart on Easter Sunday i n  1 982 . 

Thei r requi rements are : 

1 .  Up-to-date State Poi nts to be avai l ab l e for every event . 

2 .  Producti on o f  very wel l -presented resu l ts t o  b e  copi ed by Gestetner and bound i nto 
300 bookl ets  wi thi n  one hour of the runni ng of the l ast event . 

3 .  Random al l ocat i on of l anes ( to save a l ot of mucki ng around wi th  marbl es ) .  

4 .  Anythi ng el s e  I can thi nk of . 

I t  sounds a ni ce change from accounti ng so I agree , subject to certai n condi t i ons : -

1 .  Someone el se  does the operati ng - I fumbl e on a key-board under pressure . 

2 .  A backup machi ne is provi ded ( Model II I ,  48k , and pri nter ) . 

3 .  A good team o f  peop 1 e i s  avai l abl e t o  d o  i t  a 1 1  manual l y  i f  I ,  the computer , the  
programmes or the power fai l . 

I fi nd the operator mysel f .  Loui se , who works wi th  me , i s  i deal . She i s  a Li tt l e  Ath l et i c  
Parent , an experi enced computer operator , can d o  1 00 thi ngs a t  once wi th 8 peopl e t al k i n g  t o  
her , and i s  avai l ab l e for l unch-time des i g n  d i scussi on s ,  practi ce sessi ons , and prel i mi nary 
data entry . 

We are to h ave two ' dry runs • - the two days of the Tasmani an Champi onsh i ps ,  he l d  on successi ve 
weekends i n  March . Need l ess  to say I am sti  1 1  modi fyi ng programmes the ni ght before the fi rst 
tri al . 

Day One goes fai rly wel l .  Some of the l i sti ngs are rather pecul i ar .  (As most of the devel opment 
work i s  done between 1 Opm and 2 am whi 1 e the rest of the househo 1 d s 1 eeps , and my pri nter sounds 
l i ke a l awn-mower , I h aven ' t  done as much test i ng of the pri nti ng as I shou l d  h ave ) . The State 
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P oi nts  are c omp 1 et e ly wrong.  
problem .  

I do a qui ck fi x ,  and improve them ,  b u t  don 't s olve t h e  wh ole 

I spend the week poli shi ng,  and Tri al Day Two arri ves . L oui s e  can 't come, but a k i nd ,  calm 
fri end who owns  a Model I I  I offers t o  do the  data entry . Th e li sti n gs are much  bett er . Th e 
poi nt-checkers watch us 1 i k e h awks and we h ave  three di screpanci es .  Two of t h es e  I prove t o  
be THEI R fault ,  and I 1 eave them to  prove that the  th i rd i s  mi ne.  Th ey can't .  Th e Offi ci a 1 s 
play all s ort s of di rty tri cks on us - c ombi ni n g  two events,  alt eri n g  the  order of oth ers , uphold i n g  
protests . t>Je c ope wi t h  i t  all, and tri umph by preventi n g  t h e  presentat i on of a medal t o  t h e  
wrong chi ld .  Ti mes ( or d i stances ) are entered a s  w e  l 1  a s  p laci n gs ,  and the  programme c h ecks 
that they correspond . 

N ow we have three week s for the fi n a  1 t i dyi ng  u p ,  and of c ourse  enh ancements . By th i s time 
th e organi s in g  c ommi ttee members h ave reali s ed s ome of t h e  ben ef i t s  of the  computer and ri n g  
m e  dai ly wi t h  s ome new request , part i c ularly for s electi ve li sts  and summari es of event s  and 
c ompetit ors that can be u s ed by the Marsh als , Starters etc . L oui s e  spends a day ent er i ng t h e  
event and c ompet i t or detai ls .  She then pri nts a li st of event s  for h erse  1 f and turns i t  i nt o  
a chart wh i ch s h e  wi ll u s e  t o  t i c k  off events  a s  res u lt s  are ent ered ,  poi nts  allocated etc . 
She  also marks t entat i vely wh ere there  shou ld be time for backups , cups of c offee and vi s ' i t s  
t o  t h e  toi let . 

Wh en our data entry 1 i sts h ave been c h ecked by the  offi ci  a 1 s ,  we pri nt an 'Entry S h eet ' for 
every c ompet i t or, s h owi ng  the starti n g  time for each event i n  wh i ch they are ent ered . Th es e 
wi ll be di stri buted vi a the  Team Managers as they arri ve i n  Tasman i a, and s h ou ld as s i st i n  checki n g  
for 'ti me clashes' a s  well a s  m aki ng  t h e  vi s Hi n g off i c i als aware of t h e  c omputer's role i n  t h e  
proceedi n gs .  

Th e Day dawns , and I arri ve  at the  track 1 at er than I h ad plan n ed .  I leave my c omputer i n  t h e  
'control tower' and go t o  c ollect the  borrowed on e. I don 't dare t o  h ave them bot h  i n  the car 
at once.  

All set up by 9 :  1 5 , and the  fi rst event wi ll start at l 0.  00, but before that we h ave t o  de a 1 
wi th a batch of 'subst i tuti on s '  ( a  c ompet i tor ent ered i n  an event i s  replac ed by anot h er from 
the same team) . Th i s  was a c ont ingency we di d n ot have i n  the tr i als . There i s  n o  substi tuti on 
funct i on i n  my programme, s o  1r1e do i t  by wi thdrm•!i n g  the  ori gi nal c ompeti tor ,  and enteri n g  the  
replac ement - two separat e  operat i ons . ( Th e  t-1ark I I versi on wi ll do i t  i n  on e) . Two Au stra 1 i an 
records h ave been broken duri n g  the  last three weeks , s o  we amend t h em i n  the event d escri pti ons . 
(Th e pr ogramme wi ll hi gh li ght the break i n g  or equalli ng  of rec ords wh en the results  are ent ered ) . 
[1 0: 1 5] Th e fi rst result s  c ome i n  and away we go. 

[ll: OO] Th e Stat e  Poi nt Audi t i n g  ladi es say we are on e poi nt wron g  already . I remember 
a 'di d-n ot -fi ni sh' i n  on e event r"esu lt wh i ch the c omputer c oped wi th . Th ey go away to c h eck 
t h ei r  tally agai n,  and don 't c ome back!  

[1 1 : 1 5] Th e Tasman i an State Premi er , wh o h as been Offi ci ally-Openi n g-and-Medal-Pres en ti ng,  
comes to i nspect us . He i s  p 1 eas ed when h e  1 earns  that L oui s e  and I work at the  T. A.  B .  11Keep 
up the good work there - the State needs  the revenue". 

[ 1 2: 00] Loui se  does the fi rst backup . Now the spare c omputer gets down t o  produc i ng t h e  
fi rst page of results  to be "Gest etnered" for the  res u lts  booklet . I t  1 ooks s o  good that I 
get a request to produce  a t i t le page.  wr i te a very s i mp 1 e programme on the spare c omput er, 
wh i le Loui s e  labours on . 

[ 1 2: 30] Th e announcer says a record h as been brok en . Loui s e  not i c es that the  c omputer does 
not hi ghli ght i t .  Th ere i s  s ome franti c  checki n g  unti  1 everyon e rea 1 i s es that it was on e of 
th e events that we h ad altered ear 1 i er . Th e announcer expl.a i n s to t h e  crowd that i t  wasn 't 
a record after all, and apologi s es t o  the  compet i t or .  

And s o  the day proceeds . I 1 earn later that the  poi nt s -audi t ors di sagreed wi th  our t ot a 1 s s ever a 1 
ti mes , but always found i t  was thei r  error . Duri ng  the  runni n g  of the  1 ast event,  at 4 : 00 ,  
we are presented wi th  a n asty cha 1 1  enge - an earli er event h as been offi ci ally 'c onfi rmed ' as 
correct, and the state poi nts allocated .  Nm11 it 1 ooks as t h ou gh a re-count may alt er the p 1 aci n gs .  
For safety reas ons  the programme does not a 1 1  ow s imp 1 e 'd e-c onfi rmi n g' and 'un-allocated' but 
it can be done.  I gi ve a quot e  of 20 mi nutes , but h ope it wi 1 1  take about fi ve. I draw up 
a plan of acti on wh i le the Offi ci als consult the rule books about prot ests .  Th ey rule that 
th e p 1 ac i n gs are to stand unalt ered, and I breath e  a si gh of re 1 i ef and res o  1 ve that Mark I I  
wi ll deal wi th such si tuati ons  smoot h ly .  

vie gi ve t h e  f i  n a  1 poi nts t o  t h e  announcer, d o  a backup ,  and pri nt t h e  last two pages of results  
for the  Gest etner . Th en comes the fai rly lon g job of pri n ti ng a 'Performance Sheet' for each 
competi tor, agai n to be di stri buted vi a the  Team Managers . Th i s  shows the  placi n gs,  ti mes ( or 
di st anc es )  and s tat e poi nts earned i n  each event that the chi ld h ad entered . 

I ndefati gable Loui se  now performs for an ABC TV fi lm crew wh i ch i s  mak i n g  a s eri es of fi lms 
about C omputers In L i fe and Lei sure.  Th ey f"i l med sever a 1 events duri n g  the  aftern oon, and n ow 
s h e  re-enacts the ent eri n g  of results ( us i ng  one of the  backup di scs from earli er i n  the  day ) . 
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As part of the fi l m, the L i ttl e Ath l eti cs  Techni c al requi rements manager i s  i ntervi ewed:-

11Why d i d  you dec i de to use a computer? .. 

.. \�el l ,  Tasmai ni a l acks  some fac i l i ti es for holdi ng a competi ti on of thi s ki nd when compared 
VJi th other States . We dec i ded to try us i ng a computer because no other State had done so . 
After the proj ect was underway of course, we real i sed the benefi ts to be gai ned and i t  certai n ly 
hel ped us today . But ori g i na l ly I suppose i t  was rea·l ly  a sort of Status Symbo 1 ! . .  

- 0000000000 -

***** USERS • GROUPS ***** 

The fo 1 1  owi ng i s  a 1 i st of Users • groups of whi ch we are aware . Many are i nterested i n  a wi de 
vari ety of computers .  For further i nformati on about any of the group s ,  contact the person 
i ndi cated . If you have a group not menti oned here, pl ea 'se  l et us know so that it can be i nc l uded 
i n  thi s secti o n . 

** AUSTRALIA ** 

AUS TRALIAN CAP ITAL TERRITORY 

CANBERRA GROUP 

C on t :  Bi ll Cus hi ng, 
10 Ur ambi Vi llage, Kambah, 2902.  

Meet: 3rd Thurs . mont hly, 7 . 30pm.  
Ur ambi Vi llage C omm. Cent,  Crozi er 
C i rcu·it , Kambah.  

N EW SOUTH WALES 

BLUE MOUNTAINS OF N . S . W . 

Cont:  Greg Baulman 
Tel: H ome ( 047) 51  3221 

Meet : 1st Fri . mon t h ly, 7 . 30pm, 
Sprin gwood C i vi c Cent . 

C OMPUTERTOWN CAMD EN 

Cont: Kei th Stewart 
P . O .  Box 47,  C amden 2570 . 

TRS-80 SYDNEY EASTERN SUBURBS USERS GROUP 
�APPER CP/M USERS GROUP 

Cont: Dan Lawrence 
G . P . O .  Box 2551 , Sydney 2001 . 

WOLLONGON G GROUP 

Cont: Paul Janson 
P . O .  Box 397 , Dapto, 2530 . 

V I CTORIA 

BALLARAT COMPUTER USERS GROUP 

Cont: John Preston ,  Tel ( 053) 31 4363 
Meet : 2 nd Tue . month ly, Chi sholm College, 

Frankston 

EASTE RN SUB URBS USERS GROUP 

Cont: John F let cher 
Te l: Home ( 03)737 9544 

Bus ( 03)89 0677  (9-4) 
Meet : 4th Wed month ly, 7 . pm, 

Ki ngswood College, 355 Stati on St . 
Box Hi ll 

GEELONG C OMPUTER C LUB 

C ont: P . O. B ox 6, Geelong, 3220 . 
�1eet :  2nd Thurs ·month l y, Tybar En g. , 

Hampton St . Newton 

MIC ROC OMPUTER C LUB OF MELBOURN E 

C on t :  MIC OM, P . O . BOX 60, C anterbury 3126 
Meet: 3rd Sat. mon t h ly 2p. m .  Burwood 

State C ollege, Burwood Hwy. 

NORTH ERN & WESTERN SUB URBS C OMPUTER 
USERS GROUP 

C ant: Dav i d  C oupe, Tel: ( 03)370 9590 
Meet: CPM Data Systems , 284 Un i on Rd, 

Moonee Ponds - Alt . Thurs . 7pm . 

P EN INSULA COMP UTER GROUP 

Cont: George Thompson,  3 Patterson St . 
Bonbeach,  31 96 .  Tel. 772 2674 . 

Meet : 2nd Tues month ly, Chi sholm College, 
Frankston . 

QUEENSLAND
. 

BRISBANE GROUP 

Cant: Lance Lawe s ,  
Tel: Home ( 07 ) 396 2998 

Bus . ( 07 ) 268 1 1 91 Ext . 1 5  
Meet: lst Sun . monthly,  2 1  Rod ney St . 

Li ndum 

COMPUTER OWNERS GROUP 

Cont: Betty Adcock,  Tel: ( 07 )263 4268 

TOWNSVILLE GROUP 

Cont: Townsvi lle Amateur Radi o C lub 
Meet : 2nd Tues . monthly, State E nergy .  

Serv . HQ, Green St . West End .  

S OUTH AUSTRALIA 

ADELAIDE MIC RO USE R  GROUP 

C on t :  Rod Stevenso n ,  36 Sturt St . 
ADELA I DE ,  SA 5000 
Tel : 5 1 5241 between 9-4 
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N ORTHERN TERR I TORY 

DARWI N GROUP 

C ant : Ton y Domigan 
PO Box 39086 , WI NNELL I E  5789 . 

WESTERN AUSTRAL IA  

PERTH '80 USERS GROUP 

C ant: C .  Powel l ( 09) 457 6849 
Meet : 1 st Tues monthl y, 7 . 30p m, 

Comm.  Rec . Hal l ,  MacDonal d St.· 
Yokine . 

** U NI TED KI NGDOM ** 

COMPUTERTOWN NORTH- EAST 

C ant: C /- 2 C l aremont Pl . Gateshead, Co . 
Tyne & Wear NE B l TL .  
Tel : 0632-770036/64341 7 /6791 1 9/ 

559 1 67 

COMPUTERTOWN U NI TED KI NDOM 

C ant: Dave Tebbutt , C /- 1 4  Rathbone Pl . 
London Wl P l DE 

I NTERNAT I ONAL TRS-80 1 USER GROUP 

C ant: Mr . N.  Rushton, 1 23 Roughwood Dr . 
Northwood, Kirk l ey, Merseyside 
L33 9U9 . 

NAT IONAL TRS-80 USERS GROUP 
. -

C ant: Brian Pain,  40A H igh St . Stoney 
Stratford, Mil ton Keynes. 
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NEWCASTL E PERSONAL COMPUT I NG SOC I ETY 

C ant : John Stephen Bone - 0632 770036 

NORTH- EAST TRS -80 USERS GRO UP 

C ant: Barry Dunn, 8 Ethick Tee .  North 
Craighead, Stanl ey, Co . Durham 
DH9 6BE . Tel : 0207 301 84 . 

NORTH WEST TRS -80 USERS GROUP 

Cant : The Secretary, 
40 Cowl ees, West Houghton 
Bol ton BL5 3EG 

TANDY OWNERS PROGRAM & I NFORMATION CO-OP 

C ant: Derek Higbee, 1 2  She "11 ey C 1 ose,  
Ash l ey Heath,  Ringwood . Tel : 
Ringwood 6720 

TRS-80 EDUCAT I O NAL USERS GROUP 

C ant: Dave Futcher - Head Teacher, 
Beaconsfiel d F irst & Midd l e  School , 
Beaconsfiel d Rd , Southal l ,  
Midd l esex 

WEST H ERTS 80 USERS GROUP  

C ant: Terr y Bradbur y, 20 Spruce Way, 
St . Al bans, Herts. Tel : Park St . 
73663 .  

** NEW ZEALAND ** 

AUCKLAND 

C ant: Ron Feasy. Bus. 799366 H me: 469455 
Meet : l st Tues monthl y, 7 . 30pm 

NZ Sol enoid C o  Ltd, 28 Kal mia St . 
El l ersl ie, Auck land . 
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***** SOFTWARE REV I EW - DUNJONQUEST - TEMPLE OF APSHAI  by Terry Bradbury ***** 

The game comes in a sol id wel l -made cassette accompanied by a l avish l y  il l ustrated 56 page ' BOOK 
OF LORE • . The contents of the book comprise an entertainment in their own right and inc 1 ude 
a compl ete listing of al l the 200 or so rooms which make up the four l evel s.  Al so incl uded 
are descriptions of a 1 1  the treasures to be found and their va 1 ues. Monsters, weapons, strategy 
and rul es are a 1 1  covered in detai 1 .  A final touch is a short story ' THE LEGEND OF THE R UI NS 
OF APSHAI ' just to put you in the mood . 

Al though the game is written in BASI C  a special instruction sheet is inc l uded and a precise 
Memory Protect figure is needed in order to run . Enter the wrong number and you wi 1 1  have to 
start again . My recording seemed to be at a very 1 ow 1 eve 1 and it took three attempts before 
I got a good l oad . This first of three modul es takes three minutes to C l oad . 

On typing RUN a graph ic s  heading is fol l owed by your introduction to ' THE I NNKEEPER ' .  At this 
point you may enter your own ch aracter ' Attributes '  or the I nnkeeper wi 1 1  provide you with a 
Ch aracter set pl u s  a q uantity of sil ver . You may then haggl e with the I nnkeeper over the purchase 
of arms and supp 1 i es.  Eventual ly  having been ki tted out, you choose the 1 �ve 1 that you wish 
to enter the dungeons ( 1 -4 )  and the monster speed ( S ,  M or F ) . There fo 1 1  ows a period of some 
five min utes durin g  which 36 data fi 1 es are l oaded in . Then a further 3 .  5 minutes of 1 oadi ng 
the third and final modul e ( Dun jonmaster ) which overwrites the I nnkeeper modul e .  

After RUN is typed in, one o r  more rooms are graphical l y  depicted together with a space ship 
l ike symbol which is you. Sin gl e l etter commands are the order of the day and these cover movement, 
attack and various special functions l ike ' S '  ( search for traps) and ' G ' ( grab treasure ) .  However, 
some items which are shown as treasure ( singl e pixel graphic s  bl oc k )  may be found on referring 
to the ' MASTER TREASURE KEY ' to be ' NOTHI NG OF VAL UE ' , al l that gl itters is not gol d .  
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Monsters appear at random and there are more than thi rty di fferent types wi th varyi ng degrees 
of strength and ambi val ence . Fortunatel y, when you enter a room whi ch al read y contai ns  a monster , 
the monster ( i ndi c ated by a graph i c s  cross ) appears before the room i s  ful l y  formed , so you 
are usual l y  abl e  to 1 i ne yourse l f  up and start fi ri ng arrows at 1 ong range . You may swi ng your 
bl ade , thrust or parry, or even run i f  you are badl y wounded. Most mon sters wi l l  not fol l ow 
you from the room. Adverti s i ng bl urb c l ai ms that there are more than 1 6  mi l l i on combi nati ons 
of character • Attri butes • , thus you wi 1 1  be doi ng we 1 1  if you desi gn your own and it turns out 
to be a l evel four master . 

To assi st you i n  your venture some of the treasure i tems are i n  fact magi c weapons such as wondrous 
swords enabl i ng you to overcome monsters wi th mi nimal effort . Magi c arrows, c l oaks and poti ons 
are al so to be found . 

Novi ces of 1 owl y stature are we 1 1  adv·i sed not to enter 1 eve 1 s 2, 3 or 4 unti 1 they show a si g
n i fi c ant i ncrease in  thei r • Attri bute • l evel s ,  otherwi se they wi l l  a lmost certai n l y be  rapi dl y 
s l ai n  by the fi rst • MONSTER • they run i nto ! 

Thi s g ame , often referred to as a • ROLE PLAY I NG GAME • ( R . P . G. ) ,  represents real l y  good val ue 
for money and for those who wou 1 d 1 i ke a change from the convent i on a 1 adventure type games , 
i t  represents a good i nvestment . esti mate i t  w·il l take several months before I can hol d my 
own , even i n  l evel two . 

The one annoyi ng feature of the program i s  apparent when the p 1 ayer survi ves and returns to 
the I nn .  I f  h e  does not wi sh t o  re-enter the dungeon but chooses i nstead to upgrade hi s character , 
then the comp 1 ete 1 oadi ng sequence of a 1 1  three modul es must be carri ed out agai n ,  a 1 though 
al l vari abl es are saved . Thi s seems to be the pri ce pai d for shri nki ng the very bi g Ori gi nal  
program to fi t i nto a mere 1 6K .  

- 0000000000 -

***** SOFTWARE REV I EW - FS FLI GHT S IMULATOR by Bri an J .  Fi l l ery ***** 

I have a 1 ways been fasci nated by fl yi ng ,  not i n  your bi g commerci a  1 ai rcraft - those I don • t 
1 i ke ,  but the sma 1 1  p 1 anes I real l y  enjoy. I haven • t enough money to 1 earn to fl y - I spend 
too much on thi s computer , amongst other thi ngs , so I was real l y  i nterested to see an advert 
i n  an Ameri can magazi ne adverti s i ng a F l i ght Simul ator . We 1 1 , I grabbed some money and sent 
off a bank cheque for $US28 ( about $A25 ) and sat back i mpati entl y.  

Now, I have been conned by advert s ,  as so  many of us  have , and I was wonderi ng what I was goi ng 
to get . The ad sai d there were rea 1 3D graphi cs  and the i 11  us  i on of fl yi ng was very good , etc . 
etc . When the packet arri ved , I got qui te a surpri se . I n  add i ti on to the tape there was a 
very comprehens i ve 35 page book l et ,  one of the best i nstruct i on books  I have ever seen wi th 
a computer game . At 1 east a great de a 1 of thought had gone i nto the book . F i rstl y, i t  took 
22 pages before it got to the • how to 1 oad the tape • part and , be 1 i eve me , you wi 1 1  need i t  
for thi s one . I woul d say that i t  wou l d be i mposs i bl e to l earn t o  fl y wi thout readi ng the i nstruc
ti ons . 

The p 1 ane i s  none other than the Sopwi th FS l Came 1 , Snoopy • s favourite ,  so that shou 1 d pi n 
your ears back i n  the breeze of an open cockpi t .  There are spec i fi c ati ons for the performance 
of the p 1 ane and compari sons wi th other s i mi 1 ar ai rcraft . However , the specs are a 1 i tt 1 e more 
advanced than normal as you wi l l  see . 

When you eventual l y  get to the 1 oadi ng bi t ,  and don • t rush i t  i f  you want the best out of thi s 
game , the spec i al  c are taken i s  very evi dent . You wi l l  need 1 6K mi n i mum but you c an l oad the 
tape i nto ei ther Leve 1 1 or Leve 1 2. There i s  a speci a 1 1 oader on the begi nni ng that wi 1 1  do 
the job for you and , i nci dental l y, makes the j ob of pi rati ng a copy by normal TRCopy methods 
i mpos s i bl e .  You have t o  l oad Level 2 b y  System but after the l oader has gone i n ,  you get a 
further prompt . You answer thi s by .. /ENTER 11 and the program proper starts to l oad . More care 
can be seen here . You not i ce fl ashi ng graphi c  bl ocks i nstead of the normal asteri sks and a 
seri e s  of numbers and s ymbo 1 s .  I f  you have 1 oadi n g  troub 1 es , these h e  1 p you i n  knowi ng i f  you 
have got further than you di d before . 

When you get i t  a 1 1  i n ,  you have a screen vi ew as i f  you are 1 ooki ng out of the cockpit  of an 
ai rcraft . I n  front of you stretches the runway. Down the ri ght s i de of the screen are i nd i c ators 
for thrott l e ,  el evators , and rol l . Al ong the bottom are ai rspeed and al ti tude . Down the l eft 
s i de are oi l temp . ,  o i l pressure , fuel , tachometer , c l i mb rate , headi ng ( compas s ) ,  and turn 
rate . I n  addi ti on ,  for when you go to war you have a score , bomb and ammo count for the machi ne 
guns . 

What , go to war? Yes , you c an tack l e the Red Baron on h i s home terri tory. Wel l ,  actual l y  there 
i s  no ment i on of the Red Baron , but why not l et your i mag i n at i on f l y? The actual fl yi ng of 
the ai rcraft ( i t  • s no 1 onger a computer ) i s  wi th the keys . F ,  G & H contra l rudder 1 eft , ri ght 
and centre . E l evators are control l ed wi th T and V/B , thrott l e wi th the l eft and ri ght arrow 
keys , and the 1 and i ng gear up and down wi th the U and D keys • Then there i s the forwards or 
downwards vi ew contro l l ed by the up and down arrows . 
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��hat i s  th i s  - 1 and i ng gear and a form of r adar on a Sopwi th Came 1 ?  Yes,  that's r i g h t, and 
i t  makes i t  a 1 ot eas i er to fl y. The 1 andi ng  gear g i ves you better s i mul ated take-offs and 
1 and i ngs,  and the radar i s  very h andy i f  you get 1 ost. As a matter of fact, you wi 1 1  probabl y  
fi nd i t  a l o t eas i er to d o  your i n i ti al runs wi th radar . 

I n  add i ti on to the i ndi cators on the screen, you can get mes s ages  fl ashed on the s creen te 1 1  i ng 
you i f  you are out of ammo, i n  range of the enemy, at war, in danger, in a sta 1 1  or on radar 
mode. I f  you want to drop bomb s, you press  the ltJ key to dec 1 are war, then X for bomb§ and the 
space bar to fi re your mach i ne guns,  and when you eventual l y  get back on the ground and ro 1 1  
to a stop, you app 1 y the brakes wi th the . key (what e 1 se?) They do te 1 1  you th at you mi ght 
need a l ot of flyi ng practi ce to get the pl ane to perform r i ght .. . bel i eve i t ! 

You have a worl d i n  whi ch you fl y the ai rcraft. It i s  6 mi l es x 6 mi l es and contai ns  an enemy 
fuel dump, h i s ai rfi e l d  and a commerci al ai rfi e l d  as we l l  as your ai rstri p and fuel l i ng poi nt. 
Al ong one s i de of the 'worl d' i s  a range of mountai ns  whi ch you can fl y over or 1nto i f  you 
wi sh. Al though the worl d  i s  6 x 6 mi 1 es,  you can fl y over the edge w i thout any i ll effects, 
except th at you can get l os t  very eas i l y. 

To get the fee 1 of the p 1 ane you can spend a b i t of ti me taxi i ng up and down the runway, tryi ng 
to keep i t  on the s tri p, al though runn i ng on the grass doesn't hurt i t, j us t  gets the ai r - i ntake 
cl ogged. The vi ew from the screen i s  not so hot i n  th i s attit ude and you wi ll fi nd th at radar 
h e  1 ps here. Once you are i n  the ai r you are on your own, and th i s  i s  where the troub 1 e can 
start. You h ave to l earn to fl y wi th the contro l s. Strai ght fl i ght i s  easy but i t's when you 
s tart to turn th at the fun begi ns . There i s  one great con so 1 ati on though. I f  you rea 1l y get 
i n to b ad troub 1 e you can press  the pan i c button ( 0)  and you wi 1 1  fi nd yourse 1 f  back at the start 
of the runway wi th your pl ane once more refue l l ed .  

I won't spoi l your fun by tel l i ng you what h appens when you get i n to a s pi n.  O r  wh at wi l l  h appen 
when you deci de you are good enough to dec 1 are war on the enemy . A 1 1  I wi 1 1  s ay i s  that you 
h ad better have had a l ot of practi ce or you'l l get wi ped out pretty qui ckl y. 

We 11 , were the ads ri ght or d i d  I do my money? If I was asked to pi ck a games program th at 
was as we 11 thought out, had a 1 ot of research and a 1 ot of work go i n to i t  and was backed by 
a real l y  fi r·s t- cl a s s  i nstructi on book, I woul d have a prob l em to pi ck one to beat FS 1 F l i ght 
Si mul ator. 

And now the program i s  avai l ab l e  here, so you don't have to worry about getti ng bank cheques 
i n  US do l l ars and a l l that has s l e .... get one, and happy fl yi ng ! 

- 0000000000 -

***** HARDWARE REV I EW - MI CR0-80 LOWER CASE MOD I F I CATI ON FOR THE SYSTEM 80 - by G .  Lawrence ***** 

Whi 1 st for many app 1 i c ati ons the abi  1 i ty to pri nt l ower case character s  i s  merel y  a l uxury, 
t here are many others for wh i ch i t  i s  absol ute l y  essenti al. These appl i cati ons i ncl ude a l most 
a l l forms of text hand l i ng and word process i ng .  That there i s  a need for such appl i cati ons 
i s  wi thout di spute, and the Mi cro-80 mod i fi cati on more th an makes them pos s i b l e. 

To pro vi de 1 ower case capabi l i ty for the Sys tem 80 i t  i s  nece s s ary to add more character s  to 
the character generator ( A  dev i ce whi ch con tai ns  the dot matri x pattern for each character, 
u sual l y  it i s  s i mp l y  a ROM ) .  I t  i s  a l so nece s sary to add a n  extra b i t to the words o f  the vi deo 
memory, as the standard System 80 i s  mi s s i ng  b i t 6 .  I t  i s  h i g h l y  un l i ke l y  that the prov i s i on 
of thi s mi s s i ng  b i t wi l l  affect exi sti ng programs . 

The Mi cro-80 k i t  addresses the fi rst probl em by the si mpl e and effi ci ent expedi ency of compl etel y  
rep l ac i ng t h e  character generator ROM wi th a 271 6 EPROM, wh i ch h a s  been programmed wi th the 
p atterns for both the new and the o l d set of characters . Note that thi s means that any custom 
ch aracter sets c an be easi l y  i mpl emented by s i mp l y  reprogrammi ng, or exchangi ng the EPRor� . 
Mi cro-80 h ave thoug htful l y  socketed the 271 6, so thi s  process  s houl d be very strai ghtforward . 

So that the 271 6 can pretend to be the normal character generator i t  i s  mounted on a smal l converter 
board wh i ch effecti vely  modi fi es i ts pi nout confi g ur ati on .  There i s  a l s o  an addi t i onal " fl yi n g "  
l ead whi ch carri e s  the extra addres s  b i t to i ndi cate when the l ower case character s e t  i s  requi red . 

The prob 1 em of pro vi di ng an extra b i t for the vi deo memory i s  so 1 ved by the pragmati c approach 
of " pi ggy b acking" an addi ti onal  2 1 02 ( 1 024xl b i t s tati c RAt� I C )  onto one of the exi s ti ng vi deo 
memory I Cs .  This simpl y i nvol ves mounti ng one IC over the other, wi th the l egs  touch i ng, and 
thus maki ng e l e:::tr·ica1 contact. Thi s sounds s l i ghtl y  precari ous but ·in practi ce the i dea works 
wel l .  One mi ght even argue that connecti ng i n  thi s ';lay results i n  better s i gnal transfer as 
l i ne capaci tance i s  effecti vel y mi ni mi zed ! 

I NSTALLATI ON : 

Due to the easy to fo 1 1  ow and comprehen s i ve i nstructi ons I b e  1 i eve that al mos t  anyone coul d 
fi t th i s  modi fi cati on . Al l that i s  requi red i s  the appropri ate too l s ( e l ectroni cs sol der i ng 
i ron and screwdri ver ) pl us about an hour of i ns ta l l ati on ti me . 
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The fi rst step i s  removi ng the case , i f  thi s i s  the fi rst t i me you have done thi s then you wi 1 1  
probabl y fi nd i t  the hardest part of the operati on . That • s how easy the rest i s !  

Removi ng the keyboard i s  the next step , ei ght easi l y  accessi b 1 e screws faci l i tate thi s .  Once 
you have done that the i n structi ons then di rect you to remove the ri ght hand l ogi c board so 
that a track beneath can be cut . I n  fact , I found that thi s s l i ghtl y tedi ous procedure i s  un
necessary as the track l eads out to the upper surface and can effecti vel y be cut here , just  
before it  l eads to  pi n 4 of I C  Z3 . 

tlext the character generator IC i s  removed and repl aced wi th the mod i fi ed 271 6 .  There i s  no 
need to unsol der the character generator si nce it resi des  i n  an IC socket , nor i s  there any 
need to assembl e the 27 1 6  and converter board combi nati on as i t  i s  thusl y prov i ded . The onl y 
sol deri ng at thi s poi nt i s  to connect a fl yi ng l ead to the appropri ate poi nt i n  the vi deo c i rcui try. 
The old character generator i s  no l onger requi red , and becomes a potenti al l y  usefu l i tem i n  
::he spare parts box . For those who are not e 1 ectroni c a  l l y  mi nded the o 1 d character generator 
mi ght fi nd use attachi ng noti ces to bul l eti n boards etc ! 

The next step i s  to connect up the 2 1 02 pi ggy back fashi on to one of i ts exi sti ng counterparts .  
I n  thi s procedure I s l i ghtl y di sagree wi th the i nstructi ons , whi ch advocate sol deri ng the I C s  
together . I n  m y  opi ni on thi s i s  qui te unnecessary and potenti al l y  dangerous t o  the I C s , especi al l y  
i f  the so 1 derer i s  i nexperi enced . Furthermore , on my uni t the memory I C s  are socketed i n  such 
a way that sol deri ng woul d be fai rl y  messy .  Uith these sockets I found that it was quite possi bl e 
for two I Cs to share the same socket qui te happi l y. A 1 though to ensure mechani cal stabi 1 i ty 
I recommend a drop of epoxy res i n  between the casi ngs of the I C s . 

At thi s poi nt two 1 egs ( data i n/ out ) of the 21 02 have been l eft unconnected and must be now 
connected by fl yi ng l eads to the exi sti ng ci rcui t .  Havi ng done thi s the k i t  i s  now i nstal l ed 
and the System 80 can be re- assembl ed .  

THE RESULT? 

We 1 1  worth the effort ! The new 1 ower case characters are easi l y  readab 1 e ,  even some of the 
ol d characters are cons i derabl y i mproved . For i nstance , it i s  now i mpos s i bl e to get "D" confused 
wi th "0"  or "B"  mi xed up wi th 118" . The punctuati on marks are more vi s i bl e as wel l .  One notabl e 
di fference i s  that the cursor i s  no 1 anger an under 1 i ne but a so 1 i d whi te bl ock , about hal f 
the hei ght of an upper c ase character . To add i c i ng to the cake there are a number of addi ti onal 
characters such as braces , arrows and p 1 ayi ng card s ymbo 1 s .  One thi ng that appeal s to me i s  
that the " 1' n syrnbo 1 i s  now shown i nstead of the square bracket . Thi s makes the System 80 even 
more compat i b l e wi th the TRS 80 software . 

SOFTWARE PATCH : 

For those machi ne l anguage programs that access the screen memory di rectl y a software patch 
i s  unnecessary. However , if the ROM routi nes are empl oyed , or i f  you are usi ng BAS I C  and don ' t  
want to al ways POKE your l ower case characters onto the screen then the patch wi l l  be requi red . 

Essenti al l y  the patch does two thi ngs ,  i t  i ntercepts the vi deo dri ver and pri nts both upper 
and l ower case . I t  al s o  i ntercepts the keyboard dri ver to al l ow the entry of l ower case characters . 
Thi s i s  achi eved by provi d i ng what mi ght be best termed as a "CAPS UNLOCK" functi on whi ch when 
acti vated causes 1 etters to be i nterpreted as 1 ower case un 1 ess  the shi ft key i s  a 1 so pressed . 
Thi s functi on i s  swi tched on and off by pressi ng the SHI FT and "0"  at the same ti me ( SH IFT 
and SPACE al so works ) .  

Wi th the k i t  there are two vers i ons of the software patch provi ded . The fi rst i s  a "Bare Bones " 
vers i on provi di ng the essenti al s descri bed above . The second i s  a l uxury versi on wi th key debounce 
and fl ashi ng cursor . The val ue of a f l ashi ng cursor i s  i n  my opi n i on a l i ttl e dubi ous , but 
the key debounce feature i s  h ig h l y desi rabl e ,  espec i al l y  when the keyboard i s  starti ng to show 
i ts age .  I ndeed , for the mi n i mal amount of overhead requi red I bel i eve that key debounce shou l d  
have been provi ded a s  standard . 

The software patches are provi ded on tape i n  the standard SYSTH1 format . An i nteresti ng feature 
i s  that each patch i s  i ni ti al l y  l oaded i nto the vi deo RAf4 and a smal l routi ne then rel ocates 
i t  to just bel ow the top of BAS I C  memory. Then it moves the top of memory poi nter to just bel ow 
the patch . Thi s method i s  made poss i bl e onl y by the fact that the System 80 vi deo memory now 
has i ts ful l  8 bits . 

Unfortunatel y there i s  a somewhat di sconcerti ng desi gn feature ( pol i te term for aug ) evi dent 
i n  the 1 uxury patch . Thi s prevents the fl  as hi ng cursor from bei ng erased after NEWL INE has 
been pressed . Lucki l y  I found that the fol l owi ng procedure put thi ngs ri ght . 

Load the patch as normal then type " / "  and NEWL I NE . Havi ng returned to BASI C  i ssue the fol l owi ng 
commands -

POKE nnnnn- 1 1 4 , 0  
POKE nnnnn- 1 24 , 0  
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\�here nnnnn i s  the end of BAS I C  memory , i . e .  the number that you answered t o  READY? o r  i f  you 
s i mply  typed NEWL I NE then it i s  the l ast memory l ocati on p l u s  2 .  { e . g .  for l 6K machi ne it i s  
32769 ) 

I trust that Mi cro-80 wi 1 1  1 ook i nto thi s and ensure that the bug i s  removed from future copi es  
of thi s routi ne .  Another mi nor beef is  that the SHI FT-@ pri nt pauser i s  di sabl ed whenever 11CAPS 
UNLOCK .. i s  s e l ected . 

Despite the above mi nor comp 1 ai nts I hasten to say that on the who 1 e I am extremel y  p 1 eased 
wi th the l ower case mod i fi cati on . I t  features ease of i nstal l ati on ,  conveni ence of use , versati l i ty 
and compat i bi 1 i ty wi th exi sti ng software . At a pri ce of around $50 I be 1 i eve that i t  i s  i ndeed 
good val ue for money . 

{ The mi nor bugs i n  the dri vi ng software have been reported by several other readers and wi 1 1  
be corrected i n  the near future . The source code 1 i sti ngs  for these programs were pub 1 i shed 
i n  MI CR0-80 I s sue 1 8  { May 1 981 ) page 29 . The changes necessary to overcome these bugs wi l l  
be publ i shed i n  MI CROBUGS i n  the near future . -Ed . ) 

- 0000000000 -

***** SM ELECTRONICS CONVERS I ON OF THE OLYMP IA ESl OO ELECTRON I C  
DAI SYWHEEL TYPEWR I TER by Davi d Hi l l  ***** 

The most important comment to make about thi s conversi on of the e 1 ectron i c  typewri ter i nto a 
RS 232C computer pri nter i s  . . .. It Work s !  .. Th i s  conversi on ,  wh i l st rel ati vel y  i nexpensi ve when 
l i ned up agai nst ded i c ated l etter qual i ty pri nters , does mi ss  out on some of the refi nements 
one woul d  des i re in an i deal pri nter . Some compromi ses are to be expected when it i s  consi dered 
that the Olympi a was ori gi nal ly primari l y  desi gned as a typewri ter . 

There i s  no front pane 1 i nd i cati on of whether the termi na 1 i s  on- or off- 1 i ne : a smal l i ndi cator 
l amp or the mounti ng of the swi tch in a vi si b l e  posi ti on wou l d  have hel ped . Proporti on al spaci ng , 
super- or sub-scri pt s , overstri k i ng and {wi th  Scri ps i t )  underl i ni ng are refi nements you wi l l  
have to do wi thout . 

I f  the margi ns  were reset for typewri ter use and then not readj usted before goi ng on 1 i ne , one 
can be in for some nasty surpri ses . Thi s i s  especi al l y  so when usi ng Scri psi  t whi ch does not 
al l ow 1 1 break 11 once the pri nt command has been i s sued . Thi s i nabi l i ty to i nterrupt pri nti ng , 
the 1 oss of keyboat�d contra 1 of paper feed wh i l st on l i ne ,  and the re 1 ati ve l y  1 arge buffer can 
make thi ngs i nteresti ng i f  care i s  not exerc i sed before ' pri nt • . 

The uni t i s  re l ati vely qui et , the i mage i s  defi ni tely l etter qual i ty .  Speed , however , i s  not 
st artl i ng wi th an actua 1 1 2  cps average de 1 i vered whi 1 st pri nti ng a page . One unexpected bonus :  
the < > symbo 1 s do not appear on the Olympi a keyboard . However , they ore on the dai sywhee 1 
and do pri nt under the dri ver routi ne . Copy i s  c l ear and l egi b l e and coul d ,  I bel i eve , be used 
profi tably  to LL IST programs for magazi ne reproducti on . 

The conversi on of my typewri ter was compl eted i n  l es s  than a day by ASP Mi crocomputi ng of Mel bourne 
( the Stri ngy F l oppy peopl e )  who a 1 so supp 1 i ed the dri ver routi ne and cassette port adaptor of 
thei r own desi gn to al l ow my non -expan s i on-i nterface TRS-80 to dri ve thi s RS 232 pri nter . I 
was most i mpressed wi th the qual i ty of thei r servi ce . 

- 0000000000 -

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

From : R . J . Jenni ngs - Seaford , Vi ctori a .  

SCR I PSIT  - CONVERS I ON FOR THE SYSTEM 80 . 

The SCR I PS IT word proces sor was revi ewed i n  M I CR0-80 for Apri 1 1 98 1 . Thi s program wi 1 1  1 oad 
and run on a System 80 but the PR INT command wi l l  not produce the desi red output . I n  fact , 
the computer wi l l  h ang up as though the pri nter i s  not connected . 

The prob 1 em i s  the di fference i n  1 i ne pri nter address between the System 80 and the TRS-80 . 
The Tandy 1 i ne pri nter i s  at memory 1 ocat i on 37E8H and the System 80 addresses port FD H .  The 
BAS I C  LPR I NT and L U ST commands in each case are di rected to the appropri ate l ocati on but a 
program i n  assembly  1 angu age speci fi es i nput or output to the actua 1 address . The I /0 routi nes 
in Scri psi t must therefore be ch anged to the correct l ocati on for the System 80 . 

Di sas sembly of the SCR I PS I T  program i nd i c ates two i nstructi ons that address  the 1 ocati on 37E8 : 

3AE837 
32E837 

LD A , { 37E8H ) 
LD { 37E8H ) , A 

I nput from pri nter address  
- - - - - Output to pri nter address 
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I n  each case exch ange i s  between t he pri nter address and the Accumu l ator . The Hex representati on 
of memory i s  shown on the l eft where 3A or 32 i s  the appropri ate Z80 code for the LOAD i nstruct i on 
and the remai nder i s  the address . Note that the addres s  i s  stored backwards i n  memory . 

To addres s  the port FD for the System 80 case the ·j nstructi ons I N  and OUT may be u sed as fo 1 1  ows : 

DBFDOO 
03FDOO 

IN A, ( FOH ) 
OUT ( FDH ) , A  

These i nstructi on s  use  one byte 1 ess  than the ori g i n a  l s o  a NOP ( no operati on ) code i s  added 
as el!Zl i n  each case . Modi fi c ati on i s  s i mply done by changi ng the appropri ate memory l ocati ons . 
A moni tor program such as BMON i s  requi red . The method i s  as fol l ows : 

1 .  Load BMON under SYSTEM command and t:ype .. /NEWL I NE .. as- norma 1 to l eave the •so i n  the BAS I C  
mode . 

2 .  Re-enter SYSTEM mode and l oad SCR I PS I T .  

3 .  When SCR I PS I T  i s  l oaded press  BREAK t o  return t o  BAS I C .  

4 .  Acti vate BMON and edi t memory as fol l ows : 

ADDRESS EX I ST I NG MOD I F I ED ADDRESS E X I ST I NG MOD I F I ED 

4344 32 E8 37 03 FD 00 5636 32 E8 37 03 FO 00 
4Fl 8  3A E8 37 DB FO 00 56EC 32 E8 37 D3 FD 00 
561 7 3A E8 37 DB FD 00 69B8 32 E8 37 D3 FD 00 
5628 3A E8 37 DB FD 00 69BF 32 E8 37 03 FD 00 

NOTE : Three successi ve bytes are shown after each address . 

5 .  Now exi t the EDIT  Mode and use BMON to prepare a new SYSTEM tape of the modi fi ed SCR I P S I T  
program. Wi th my program the fol l owi ng parameters were used : 

START : 4300 END : 69C5 ENTRY : 4300 

The above mod i fi cati on has proved successful wi th a l 6K System 80 provi di ng the desi red output 
of text on the normal PR I NT command . 

{ Thi s type of software remedy wi 1 1  general ly  enabl e M/L programs u sed on the System-80 to dri ve 
the pr·i nter· . One dra.�-.tback ,  though , i s  that al l such programs need to be modi f i ed and the exact 
l oc ati ons wi 1 1  need to be found , as Mr . Jenni ngs has done here . The other approach i s  to make 
a hardware modi fi c at i on ,  out 1 i ned i n  the Di ck Smi th Techni ca  1 Manu a 1 , so that the pri nter i s  
addres sed at the same l oc ati on as i n  the TRS-80 - 37E8H . - Ed . ) .  

From : Mr . W . G .  Neumann , Yeerongpi l l y ,  Ql d .  

P l ease fi nd l i sted some comments regardi ng the program 11F I LES 11 a s  publ i s hed i n  Vol . 3 No . 2  J anuary 
1 982 . These comments ari se  from my own experi ence i n  getti ng the program operati onal on my 
System 80/48K RAM/2 di sks . They may assi st others who are havi ng prob l ems . 

l .  Dat a  format - i t  shou l d be emphasi sed that the operator must enter the number of headi ngs  
as a deci mal number f o l l owed by a comma and the headi ngs  in  the  fi rst l i ne of dat a .  

2 .  Li ne one o f  t h e  d at a  must NOT b e  edi ted . 

3 .  To enab l e use of t h i s program on a di sk  based system wi th  D I SK BAS I C  the fol l owi ng al terati ons 
are necessary -

Li ne 6 - - - - - : CLEAR50 : DEFUSRl =&HFE7E : X=USRl ( !Zl ) 
Li ne 290 POKE 1 64el5 , !Zl : DEFUSR2=&HFE00 : X=USR2 ( 0 ) 

4 .  A new menu command may b e  made by i nserti ng t h e  fol l owi ng program l i ne s  -

58 PRI NT "  6 = = = SAVE DATA" 
EDIT  1 1 0 
1 1 0  - - - : ON B GOTO 1 20 , 3l !Zl , 540 , 56!Zl , 67!Zl , 90!Zl 
900 CLS : PRI NT 11 DATA TO BE SAVED" 
902 PRI NT" PRESS { S )  TO SAVE"  
904 PRI NT "  PRESS ( R )  TO RETURN TO MAI N  MENU" 
91 0 A$= INKEY$ : IF A$= " "  THEN 9 1 0 ELSE I F  A$= "R 11 THEN 40 

ELSE I F  A$ <.)"S"  THEN 9 1 0 
920 CSAVE"F 11 : END : REM For cassette users 
or 
920 SAVE"FI LENAME " : END : REM For d i sk u sers 

5 .  Keybounce can c au se probl ems when enteri ng new dat a  causi ng i ncorrect DATA l i nes  t o  b e  i nserted . 
these shou l d be edi ted from the  program before savi ng . 

6 .  Vari ous references are made i n  the text to 1 DOWN ARROW/ESC 1 These references shou l d  be 
to 1 DOWN ARROW/CTRL 1 
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7 .  O n  some TRS-80 and System 80 ' s  the i nstructi on P R I NT CHR$ ( 92 )  generates a backward s l ash 
.. '. "  whi ch i s  not the same as DOWN ARROW/CTRL . I h ave changed al l references to CHR$ { 92 )  
to " CTRL " . 

8 .  I f  anyone a 1 ters the 1 i ne numberi n g ,  they must ensure that l i ne 300 i s  st i 1 1  at 1 i ne 300 . 
Thi s i s  necessary because the author has u sed a tri ck  to re-enter the program after maki ng 
the DATA l i ne from the i nput . 

Thank you for your enjoyabl e magazi ne and I hope these comments are of some val ue . 

{ Thank you for thi s contri buti on , Mr . Neumann .  The ver s i on of F I LES s uppl i ed to Di sk  subscri bers 
had somewhat si mil ar modi fi catons to those you descri be i n  1 i nes 6 & 290 and works we 1 1  • The 
Save Data funct i on shou l d be a useful additi on to the program Ed ) . 

- 0000000000 -
***** NEWDOS 2 . 1  - JKL FEATURE V .  EPSON MX 80 . THE F I NAL ANSWER? by Ken B .  Smi th - Oman ***** 

I have been a fi rm fan of the boys from Denver ever s i nce the appearance of NEWDOS 2 . 1 some four 
centuri es ago ( i n  mi crocomputer terms ) • However , when they wrote the modi  fi c ati ons  and addi ti ons 
to TRSDOS 2 . 3  that form thi s parti cul ar DOS they d1 d not i nc l ude the faci l i ty to JKL wi th a l ower 
case modi fi cati on or to pri nt graphi cs . The second i s  excusabl e ,  but the fi r st i s  rather a l etdown . 
Wel l ,  I suffered wi th thi s handi cap for about 2 hours after fi tti ng my L/C mod . and , bei ng an 
avi d user of JKL , I was soon put to doi ng somethi ng about i t .  Thi s was two years ago and , more 
recent l y ,  I converted to LDOS and the prob 1 em has di sappeared . However , our c 1 ub mac h i ne runs 
on NEWDOS 2.  l , has a L/C mod . and an EPSON MX 80 pri nter . The prob 1 em reared its very ugly head 
- yet agai n • . .  

The compl ai nts were comi ng i n  thi ck and fast - as i f  i t  was my faul t .  I mooted that the sol ut i on 
was reason ably easy and that i t  was not beyond the ski l l  of a coupl e of our members to fi nd out 
the answer for themsel ves . I was wrong . I n  fact , the sol uti on i s  i ndeed very easy but rather 
obscure . The fol l owi ng i s  the resul t  of my gi vi ng i n  to the pl eas of others and a coupl e of 
hours readi ng my o l d notes and ' mucki ng through the di sk ' . 

The fi rst tri ck i s  to fi nd the enemy . Wi th the JKL pri nti ng routi ne , the NEWDOS documentati on , 
( who sai d .. What documentati on? "  - l eave the room) l eaves a l i ttl e to be desi red , i n  fact , i t  
i s  downri ght mi s l eadi ng . The answer i s  to search for the cal l t o  the pri nter routi ne  { 003BH ) 
around the SYSO/SYS area i n  memory or di sk . Then you fi nd the JKL processi ng code . I n  memory 
thi s i s  i n  the 43BDH to 43 DCH area and on di sk i t  l i ve s  on track 0 ,  sector 06 , re 1 ati ve byte 
OA to 88H • 

.. Terri fi c"  - you s ay .  S o  what ! Wel l ,  i t  actual l y  consti tutes a rather neat pi ece of codi ng . 
Let ' s  take a c l oser l ook to save you getti ng the TBUG/MON3 out of mothbal l s .  

. .JKL processi ng - NEWDOS - Memory l ocati ons 43BDH to 43DCH 

43BD D5 PUSH DE SAVE DE REGI STER TO STACK 
43BE 2 1 003C LD ' lL , 3COOH START OF V I DEO TO HL 
43Cl 7D LD A , L  LOAD ACC WITH LSB OF V I DEO 
43C2 E63F AND 3FH AND THE ACC W I TH 63  ( CHRS/ L I NE ) 
43C4 3EOD LD A , ODH LOAD 1 3  I NTO ACC ( L I NE FEED ) 
43C6 CC3BOO CALL Z ,  003BH SEND ACC TO PRI NTER IF THE AND 3FH CHECK ON 

L SETS ZERO FLAG 
43C9 7E LD A, ( HL )  LOAD ACC W I TH ' PEEK ' HL 
43CA CB74 B I T  6 , H  N ICE TOUCH . V IDEO ENDS AT 3FFFH 001 1 1 1 1 1 . 

SO WHEN B I T  6 GOES H I GH WE ARE F I N I SHED 
WITH JKL 

43CC 23 I NC HL NEXT V I DEO LOCATI ON 
43CD 200B JR NZ , 43DAH I F  B I T  6 H IGH - F I N I SH 
43CF FE80 CP 80H COMPARE ACC W I TH 1 28 DEC . 
43Dl 3802 JR C , 43D5H GOTO PRI NT IF ACC LESS THAN 1 28 
43D3 3E2E LD A , 2EH PUT A FULL STOP ( . )  IN THE ACC 
43D5 CD3BOO CALL 003BH LPRI NT CONTENTS OF ACC 
43D8 l 8E7 JR 43C l H  G O  BACK T O  CHECK FOR L I NE FEED 
43DA D l  POP DE GET DE BACK FROM THE STACK 
43DB AF XOR A CLEAR ALL THE FLAGS FROM AF 
43DC C9 RET BACK TO THE CALL I NG CODE 

A ni ce pi ece of code for brevi ty ' s  sake , but rather awkward for a patch . There i s  no space or 
' NOPs • around thi s area to patch i nto so we must use the avai l abl e space . F i rst l et ' s  exami ne 
the ai m.  

Wi th the l ower case mod . i nstal l ed the PEEKs to the screen { from BAS I C  or from Machi ne Code ) 
wi 1 1  produce a fa 1 se character for the upper case l etters . Usual l y  these are from ASC I I  65 to 
91 (A - Z) but once the l ower case i s  i nstal l ed ,  wi th or wi thout the dri ver , these upper c ase 
1 etters appear as l to  26 when PEEKed . Essenti al l y  we must add 64 to al l PEEK resu l ts  be  1 ow 
32 to get the correct character output to the pri nter and avoi d a 1 1  that wasted paper when a 
l i ne feed or page feed i s  generated i nstead of the l etters M or L .  
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M I CRO-SO PRODUCTS - CATALOGUE 

H I GH QUAL ITY PRODUCTS FOR YOUR COMPUTER AT UNBEATABLE PRI CES . 

ABOUT MI CR0-80 PRODUCTS 

CAT 1 

MI CR0-80 PRODUCTS was started at the request of MICR0-80 readers who wanted to obtai n good qual i ty 
peri pheral s and software for thei r computers at reasonab l e pri ces . I n  .the past 2 1 /2 years 
l i teral l y  thousands of s at i sfi ed customers can attest to the fact that MI CR0-80 PRODUCTS has  
achi eved thi s objecti ve .  We have removed much of the mysti que wh i ch s urrounds the i nterfac i ng of 
such u sefu l  peri pheral s as d i s k  dri ves and pri nters and h ave become the major Au stral i an source of 
supp l y  for such software products as NEWDOS and DOSPLUS whi ch h ave i ncreased the power and s peed of 
TRS-80 mi cro-computers enormous l y .  More recentl y ,  we h ave s aved Hi t achi  owners cons i derab l e sums 
by i nterfaci ng MP I d i sk dri ves to the Hi tachi  Peac h . We were the fi r st in Austral i a  ( i n  the 
worl d ? } to successfu l l y  i nterface the range of Ol i vetti  el ectroni c  typewri ters to be pri nters and 
have des i gned and produced a number of useful modi fi cat i on s  for the TRS-80/System 80 . 

As the i nterest of mi cro-computer users broaden , so do our own . We now acti vel y  sel l and support 
the TRS-80 Model  3, the Osborne 1 ,  the Hi tachi  Peac h ,  t h e  O l i vetti M20 microcomputer , the North 
Star Advantage and the A l tos mu l ti -user system . We wou l d be h appy to as s i st you i n  upgradi ng your 
present computer wi t h  new peri pheral s or even exchangi ng it for a more modern mach i ne .  

MAI L  ORDER POL I CY 

Much of our busi ness i s  carri ed out by Mai l Order and our customers fi nd i t  a s i mpl e and effi c i ent 
way to do busi nes s . You may p l ace your order by tel ephone or by mai l i ng i n  the order form from any 
i ssue of M I CR0-80 magaz i ne .  General l y ,  i t  takes about 1 week from recei pt of order unti l di spatc h . 
You shou l d  al l ow 2-3  d ays for your l etter to reach us and 7 - 1 0 d ays for the parcel to reach you 
mak i ng a total turnaround t i me of about 3 weeks .  If we are temporari l y  out of stock of an i tem , we 
wi l l  send you a noti fi c ati on of back order g i v i ng our best esti mate of when i t  wi l l  be back  i n  
stock . Payment , wh i ch shou l d  accompany the order , may be by C heque , Money Order , Bankcard or 
Access .  I f  \"e are unab l e to supp l y an order i mmedi ate l y ,  we . apply the fol l owi ng rules : 

- I f  payment i s  by cheque and none of the order i s  i n  stock , the cheque i s  not presented unt i l the 
order can be fu l fi l l ed .  

- If payment i s  by cheque and some i tems are i n  stock , the cheque i s  presented and the i tems b ack  
ordered are s hown on the  i nvoi ce whi ch accompani es the goods . 

- If payment i s  by Bankcard or Acce ss ,  onl y  these i tems whi ch can be suppl i ed are charged . Bac k  
ordered i tems are not charged unt i l avai l abl e .  

I f  you wi s h  t o  speed u p  del i very , you may p ay a speci al  del vi ery fee t o  h ave the i tem sent �Y road 
frei ght or even ai r expres s .  Ri ng for pri ces . 

WARRANTY AND SERV I CE 

Al l hardware products c arry a 90 d ay parts and l abour warranty ei ther from the manufacturer/di s
tri butor or from M I CR0-80 PTY . LTD . I n  many cases , warranty servi c i ng can be arranged i n  your own 
c i ty ,  otherwi se goods shoul d be returned to M I CR0-80 PTY . LTD . the cost of frei ght to M ICR0-80 i s  
at customer ' s  expense . Return fre i ght " on goods \'1/hi ch requi re repai r or adjustment , eHher by road 
or post at M I CR0-8o·• s d i scret i on ,  wi l l  be pai d for by f4 I CR0-80 PTY . LTD . Customers shou l d  obtai n a 
return authori s at i on from M I CR0 -80 before despatchi ng goods for warranty repai r ,  post warranty 
servi c i ng can al s o  be carri ed out at very reason ab l e  rates . 
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TRADE - I Ns , EASY PAYMENT TERMS 

M IC R0-80 BRI NGS COMMONSENSE TO COMPUTER BUY I NG 

I f  you wi s h  to buy a new c ar ,  you are abl e to trade-i n your exi sti ng veh i c l e and arrange fi n ance 
for your new purchase , a l l under the one roof . Not so wi th mi crocomputers . I f  you want to 
d i spose of an exi sti ng mach i ne ,  you are on your own and , i n  most cases , you must make your own 
arrangements about fi n ance , too . Here at M I CR0-80 we thi nk thi s i s  r i d i cu l ou s , so we h ave done 
somethi ng about i t .  We are now ab l e  to accept TRADE- I N s  on new COMPUTERS and PERI PHERALS and 
to arrange CONSUMER MORTGAGE t erms to approved customers . Thi s offer app 1 i es to our customers 
ALL OVER AUSTRAL I A ,  not just i n  South Austra l i a . 

Here i s  what you do . 
I f  you are i nterested i n  trad i ng-i n exi sti ng equ i pment : -

1 } Wri te to u s  or p hone u s ,  descri b i ng the equi pment you wi s h  to trade-i n .  Make sure you te 1 1  
u s  i ts age and any d i sti ngui s h i ng features . Eg . :  TRS-80 Model  1 ,  early styl e keyboard wi th  
11 Square • moni tor , L2/ l 6K ,  3 years ol d ,  good condi t i on . 
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2 }  Te 1 1  us too , what computer you wi sh to purchase from our range of Hi tachi , TRS-80 Model 
3 ,  Osborne , Ol i vetti and North Star . 

3 )  We wi l l  wri te , offerri ng you a trade-i n  val uati on and quoti ng the pri ce of the equi pment 
requested . Our trade-i n  offer wi l l  be subject to i nspecti on of the equi pment at our premi ses . 
Our l etter wi l l  al so i nc l ude i nstructi ons for sendi ng the equi pment to us i n  the most cost effec
ti ve manner . 

4 }  I f  you are sati sfi ed wi th our offer and quotati on ,  together wi th payment for the bal ance 
( or if you wi sh  to purchase on terms , see 6 bel ow )  and we wi l l  send your new computer to you . 

If you woul d  l i ke to take advantage of consumer mortgage or l easi ng fi nance , wi th or wi thout 
a trade-i n : -

5 )  Wri te or • phone tel l i ng u s  the equi pment you wi sh to purchase . 

6 )  We wi l l  send you a wri tten quotat i on ,  an order form and an appl i cati on form for the appropri ate 
fi nance . 

7 )  Camp l ete the appl i cati on and order forms and return them, together wi th a cheque made out 
to the fi nance company i nd i cated , for the fi rst monthl y  payment . The order i s  cond i ti onal upon 
you obtai ni ng fi nance of the requi red amount at the quoted rate . I f  thi s i s  not avai l abl e at 
the time the order i s  recei ved , we wi 1 1  contact you for further ; 1nstruct i ons . South Austra 1 i a 
has some of the most  stri ngent regul ati ons i n  Austral i a  affecti ng consumer fi nanc i ng and you 
may rest assured that your i nterests wi l l  be wel l  protected . 

8') When authori sed to do so by the fi nance company , ( general ly 3-7 days ) we wi l l  despatch the 
new equi pment to you . 

EASY PAYMENT TERMS ALSO AVAILABLE ON PERI PHERALS 

The same consumer fi nance i s  al so avai l abl e on hardware peri pheral s sel l i ng for more than $250 . 
For exampl e ,  i f  you requi re a di sk  dri ve costi ng $499 , you coul d purchase i t  on 1 0% deposi t  
and payments o f  onl y  $4 . 1 7  over a peri od o f  3 6  months .  

Even software can be i ncl uded i n  the overal l purchase to a l i mi ted extent . Eg . ;  I f  you purchase 
a new computer system then you cou l d  al so  fi nance a Di sk  Operati ng System and appl i cati on programs 
up to about 1 0% of the total val ue of the purchase . 

WE HAVE CUSTOMERS WAITING FOR USED COMPUTER SYSTEMS 

In hi gh demand are TRS-80 Model  l systems wi th one or more di sk dri ves . I f  you have such a 
system, why not trade i t  i n  on a new computer? 

· Fi nance and l easi ng faci l i ti es . to approved c l i ents i s  avai l abl e through 11 ESANDA11 Adel ai de . 

-0000000000-

***** BOOKS ***** 

THE CUSTOM TRS-80 & OTHER MYSTERI ES 
$32 . 50 + $1 : 20 p . &p .  

The compl ete gui de t o  i nterfac i ng your TRS-80 
to the outsi de wor l d ,  coveri ng both hardware 
and software . 

TRS-80 DISK & OTHER MYSTERIES 
$27 . 00 + $ 1 . 20 p . &p .  

A must for the seri ous di sk  user . Di sk fi l e  
structures reveal ed . Dos • s compared and 
expl ai ned , how to recover l ost fi l es ,  how to 
rebui l d  crashed di rectori es . 

LEARNI NG LEVEL 2 NOW ONLY $7 . 95 +$1 . 20 p . &p .  

Wri tten by Davi d Li en ,  the author of the TRS-80 
Level 1 Handbook , thi s book teaches you , step
by-step , how to get the most from your Level 2 
machi ne . I nval uabl e supp l ement to ei ther the 
TRS-80 Level 2 manual or the System 80 manua l s .  

Level 2 ROM ASSEMBLY LANGUAGE TOOLKI T  
$29 . 95 + $1 . 20 p . &p .  

The defi ni t i ve work on  us i ng Level 2 ROM 
routi nes i n  your own programs . Covers TRS-80 
Model  l and 3 and System 80 . Comes compl ete 
wi th DBUG , a machi ne l anguage debuggi ng moni tor 
di stri buted on cassette . Thi s package  i s  a 
must. for machi ne l anguage programmers and 
BASI C  programmers .  

BAS IC BETTER AND FASTER 
$32 . 50 + $1 . 20 p . &p .  

Fast becomi ng the 11 b i b l e11 o n  the TRS-80 for 
BAS IC  programmers , thi s book i s  packed ful l of 
use:ul rout � nes and techni ques al l ful ly ex
pl al ned , wh 1 ch you can use i n  your own pro
grams . If you are seri ous about l earni ng to 
program , then thi s is  a must . 



MICR0-80 PRODUCTS 

LOOKING FOR A NEW COMPUTER? 

MICR0-80 PRODUCTS HAS A COMPLETE RANGE OF 
H IGH QUAL I TY M I CRO-COMPUTERS FOR EVERY REQUI REMENT . 

H I TACH I PEACH - Add Some Col our To Your Li fe .  

CAT 3 

The H1 tach1 Peach i s  bui l t  to the hi ghest qual i ty standards we have s een i n  a mi crocomputer . Not 
surpri si ng real l y  when i t  comes from Japan • s  l eadi ng computer company . The Peach can be a versa
ti l e , cassette based system for home use or a ful ly expanded busi ness system carryi ng out word 
processi ng ,  account i n g ,  fi nanci al pl anni ng etc . etc . When you see a Peach , you wi l l  qui ckly be 
convi nced , as we are , that i t  i s  the shape of thi ngs to come . Wi thi n the next few years h i gh 
resol uti on col our graph i c s  wi l l  become a standard feature on busi ness computers . Fortunatel y ,  you 
do not have to wai t .  The Hi tachi Peach i s  here now and so i s  h igh  qual i ty ,  appl i cati ons software 
for busi ness use . 

Standard features of the 11 Peach 11 i ncl ude 40/80 character di spl ay ,  Upper/Lower case wi th descenders , 
h i gh densi ty graph i c s  ( 640 x 200 ) , 8 col ours , numeri c keypad , ten programmabl e  functi on keys , 
speaker wi th vol ume control , RS232 Port , Centroni cs paral l el pri nter port , Red/Green/Bl ue vi deo 
output , l i ght pen port , 32K RAM , 24K ROM , s i x  expansi on s l ots , RAM expandabl e to 64K i n  cabi net , 
6809 Mi croprocessor,  and Mi crosoft bas i c .  

PRI CE *WEEKLY 

32K CASSETTE SYSTEM Green, Screen $2 , 1 00 
PA����S� 

Con s i sts of Hi tachi Peach wi th 32K RAr4, Col our $3, 000 $25 . 1 0  
24K ROM , Mono Cassette deck and H i gh 
Resol uti on Moni tor 

48K S I NGLE DENSI TY D I SK SYSTEM Green Screen $3 , 300 $27 . 79 
H i tachi Peach with 48K RAM , 24K ROM, Col our $4 , 200 $35 . 1 3  
Di sk  Control l er two 5 1 /4 i nch s i ngl e-
s i ded s i ng l e  densi ty MPI di sk  dri ves 
( 80 Kbyte capac i ty each ) and di sk 
operati ng system 

Two 5 1 /4 i nch doubl e- s i ded si ngl e densi ty Add $ 250 $2 . 09 
di sk  dri ves , control l er ,  and di sk operati ng 
system i n  l i eu of s i ng l e-si ded dri ves . 

48K DOUBLE DENSI TY D I SK SYSTEM Green Screen $4 , 400 $36 . 81 
Hi tachi Peach wi th 48K RAM , 24K ROM Col our $5 , 300 44 . 33 
d i s k  contro l l er two 5 1 /4 i nch doubl e-
si ded , doub l e  desni ty di sk  dri ves 
( 280 Kbyte capaci ty each ) and Di sk operati ng 
system. 

COMPLETE PROFESS I ONAL WORD PROCESSOR I N  COLOUR ! $6 , 450 $53 . 95 
48K si ng l e  densi ty di sk  system wi th col our 
moni tor I TOH 40 character per second dai sywheel 
pri nter and Hi Wri ter word processi ng program .  

COLOUR ACCOUNTI NG SYSTEM From $6 , 900 $57 . 72 
48K doubl e-densi ty di sk system wi th col our 
moni tor, Star dot matri x pri nter and any three 
modul es from the Hi Fi nance Accounti ng Software 
e . g .  Debtors , I nventory and I nvoi c i ng .  Thi s 
System i s  capabl e of hand l i ng up to : 

- 1 200 i nventory i tems 
1 00 credi tors 
1 00 general l edger accounts 
300 transacti ons per month 

The capac i ty can be more than treb l ed by usi ng Add $ 700 $5 . 85 
DS/DD 8 i nch dri ves . 

Fi nance to approved customers i s  avai l abl e through 11 ESANDA11 Ade l ai de . Weekly payment fi gures 
shown are approxi mate only and are cal cul ated after deducti ng 1 0% deposi t  from the sel l i ng pri c e ,  
usi ng a n  effecti ve rate o f  i nterest o f  25 . 98% pa over a per i od o f  36 months .  
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MICR0-80 PRODUCTS CAT 4 

ANNOUNCI NG THE OLI VETTI M20 

FULL 1 6  B I T  PROCESSI NG POWER IN AN OFFICE  MACHI NE . 

The Ol i vetti M20 represents a breakthrough i n  computer desi gn - both techni cal l y  and aestheti cal l y .  
From i ts l atest ful l 1 6  bi t technol ogy usi ng a Z8000 mi croproces sor to i ts attracti ve styl i ng ,  i t  
i s  a s  modern a s  tommorow.  Most i mportant however , are the human i nterfaces . Ol i vetti has drawn on 
i ts years of experei nce  i n  offi ce equi pment des i gn to produce a computer whi ch i s  easy and comfort
abl e to use . The keyboard i s  \ilel l l ai d  out wi th a n i ce 11feel 11 , the di sk  dri ves are qui et and 
unobtrusi ve whi l st the al l i mportant di spl ay i s  wi thout equal . We have not seen such an attrac
ti ve ,  easy to read d i spl ay anywhere . The  speci al anti -gl are treatment makes text readabl e under 
the most adverse l i ghti ng condi t i ons whi l st characters are of h i g h  defi n i t i on and c l early formed . 
The hi gh resol ut i on graph i c s  di spl ay ( 51 2  x 256 ) i s  sharp and rock-steady . I f  you thi nk \'le are 
l ayi ng i t  on a b i t  thi ck , then you haven • t  seen the M20 ! 

The Ol i vetti M20 i s  pri mari ly desi gned to be used i n  a commerci al or techn i c al offi ce al though i ts 
l ow pri ce coul d al so  make i t  attracti ve to the seri ous hobbyi st or programmer . The bas i c  
spec i fi cati on i s :  Ful l 1 6  b i t  Z800l mi croprocessor , l 28K RAM expendabl e  i n  the cabi net to 5 1 2 K ,  one 
5 l /4 i nch , doubl e-s i ded , doub l e  densi ty 35 track di sk dri ve ( 320K unformatted capaci ty )  RS232 
seri al sel ectabl e port , Centroni c s  paral l el port , software 80 x 24 or 64 x 1 6  di spl ay wi th h i g h  
resol uti on characters - l ower c a s e  wi th ful l descenders , ful l y  programmabl e keyboard , PCOS Di sk  
Operati ng System and MICROSOFT Versi on 5 . 2  BASI C  i nterpreter on Di sk and h i g h  resol uti on graph i c s  
( 51 2  X 256 ) . 

Opti ons i nc l ude , second di sk dri ve i n  cabi net , wi nchester hard di sk dri ve , I BM 3870 termi nal 
emul ati on , vi deotext , hi gh reso l uti on col our graph i cs .  

The operati ng software and BASI C  i nterpreter support graph i c s  commands such as DRAW, BOX , PAI NT ,  1 6  
I NDEPENDENT WI NDOWS , LABELS , WH I LE AND \�END AND �1ANY OTHER PmJERFUL STATEMENTS . The operat i ng 
system and i nterpreter resi de i n  RAM so no system di sk i s  requi red after boot-up thus maki ng a 
s i ngl e di sk system vi abl e .  Ol i vetti i s  ful ly supporti ng the M20 wi th a wi de and ever i ncreasi ng 
range of appl i cati on s  software . Avai l ab l e  i mmedi ately i s  the OL I B I Z  sui te of accounti ng programs -
wri tten i n  Austral i a , MULTI PLAN fi nanci al pl anni ng , I SAM fi l e  hand l i ng uti l i ty and a wi de range of 
sci ent i fi c  and engi neer i ng sub-routi nes . wh i ch have been thoroughly tested on earl i er Ol i vetti 
systems . Rel eases schedul ed over the remai nder of 1 982 i nc l ude OL I WORD word processor , OLI ENTRY 
data handl er ,  OLISORT h i gh speed sorti ng routi ne and an Edi tor/Assemb l er .  If you requi re an up
to-date powerful super-fast and wel l supported computer for your busi ness , then you shoul d seri ous
ly consi der the OLI VETTI  M20 . 

SI NGLE DISK DRI VE SYSTEM 
consi sts of Ol i vetti M20 
wi th 1 28K RAM , one DS/DD 
di sk  dri ve ( 320K unformatted ) 
PCOS di sk  operati ng system 
and Mi crosoft BASIC 5 . 2  

ACCOUNTI NG SYSTEM 
con.si sts of Ol i vetti t·120 wi th 
1 28K RAM two DS/DD di sk  dri ves 
( 320K unformatted ) compl ete sui te 
of OLI B I Z  programs i nc l udi ng 
Debtors , Credi tors , I nventory ,  
I nvo i c i ng and General Ledger , 
80 Col umn dot matri x pri nter . 

$4 , 400 i nc .  ST . 
$37 per week 

$7 , 500 i nc l . ST . 
$63 per week 

Add $30 for road frei ght to anywhere i n  Austral i a . 

Fi nance to approved customers i s  avai l abl e through 1 1ESANDA.. Ade 1 ai d e .  weekly payment fi gures 
shown are approxi mate only and are ca  1 cu  1 a ted after deducti ng 1 0% deposi t from the se  1 1  i ng pri ce , 
us i ng an effecti ve i nterest rate of 25 . 98% over a peri od of 36 months . 
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MICR0-80 

SPEC I AL OFFER - STOCK CLEARANCE 

SAVE $600 ON A BRAND NEW OSBORNE 1 
ONLY $1 , 995 I NCL . SALES TAX 

CAT 5 

The new bl ue-case Osborne 1 i s  on the way so we are c l osi ng out our stock of current model  brown
case Osborne l ' s bel ow cost . The new Osborne wi l l  d i ffer only i n  the sbape and col our of i ts 
case . It wi l l  be the same as the current model  i n  every other way . Now i s  your chance to secure 
the computer bargai n of a 1 i fe time and we wi l l  accept trade-i ns and arrange terms too ! HURRY , 
thi s offer only appl i es whi l e  stocks l ast . 

THE OSBORNE 1 BUSINESS SYSTEM 
$2 , 595 

THE BEST VALUE FOR MONEY IN COMPUTI NG 

Wi thout any shadow of a doubt , the Osborne 1 represents the best val ue for money avai l ab l e  i n  a 
computer system anywhere . Not only does $2 , 595 buy you a 4MHZ , 64K CP/M computer wi th two di sk  
dri ves but al s o  a wel l thought out sel ecti on of  appl i cati ons and  uti l i ty software . Osborne pi o
neered the compl ete package  aproach i n  mi crocomputers and no  one e l s e  has been abl e  to equal i t .  
The software suppl i ed wi th the Osborne i nc l udes : 

\�ORSTAR word proces s i ng program . Retai l V alue 
WORDSTAR i s  undoubtedly one of the l eadi ng 
word processors avai l abl e on a mi crocomputer . 

t4AI LMERGE , u sed i n  conjuncti on wi th Retai l Val ue 
WORDSTAR , MAI LMERGE enabl es  you to carry 
out mass mai l i ng s  of personal i sed l etter s .  

SUPERCALC , s oph i sti cated el ectroni c . spread Retai l V al ue 
sheet for budgeti ng , cash fl ow pred1 ct1 ons 
engi neeri ng cal cul ati ons , pri ces  l i sts  etc . 

CBAS I C  compi l er for deve l opi ng your own 
appl i cati on programs . 

Retai l Val ue 

MBASI C  BASI C  i nterpreter for wri ti ng i nter- Retai l Val ue 
acti ve programs . 

CP/M Di sk  Operati ng  System Retai l Val ue 

TOTAL RETA I L  VALUE OF SOFTWARE 

$ 495 . 

$ 1 50 .  

$ 295 . 

$ 1 50 .  

$ 390 

$ 1 50 .  

$ 1 630 

As i f  al l that i s  not enough , tfie O sborne 1 i s  portab l e .  You c an take your computi ng power wi th 
you , wherever you need i t .  Do your bud.getti ng fn the qui et of your own home , enter your sal e s  
resul ts and orders i n  t h e  motel room as you travel , wri te your reports whi l e  they are sti l l  fresh 
i n  your mi nd . Wherever you go your Osborne computer can go to i ncrease your producti vi ty and 
automate those dreary admi n i strati ve tas k s . 

OSBORNE PORTABLE WORDPROCESSI NG SYSTEr4 
CONSI STS OF OSBORNE 1 ,  PRAXI S  35 TYPEWRTER/PRI NTER 
AND CABLE . 

OSBORNE WORDPROCESSI NG STATI ON 
CONSISTS OF OSBORNE 1 ,  I TOH 40CPS DAI SYWHEEL PRINTER 
AND CABLE 1 2  I NCH GREEN MONI TOR . 

Add $20 for road frei ght to anywhere i n  Austral i a .  

$3 , 590 
$-33. per week 

$4 , 850 
f41 per week 

Fi nance to approved customers i s  avai l ab l e through 11ESANDA11 Adel ai de . Weekly payment f i g ures 
shown are approxi mate only and are cal cul ated after deducti ng 1 0% depo s i t from the sel l i ng pri c e ,  
us i ng an effecti ve i nterest rate of 2 5 . 98% over a peri od of 3 6  months . 
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MI CR0-80 PRODUCTS CAT 6 

BUY YOUR ODt:L FR N NICR0·80 
AND 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. 

MOD:EL 340 
2 40 TRACK SINGLE-HEAD DISK DRIVES GIVING 
350K fORMATTED STORAGE, 48K RAM 

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

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

* NEW * * lYEW * * lYEW * 
MODEL 500 -- 5 + M:EGABYTt: M:ODt:L 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 MOD:EL 500 offers the bigb 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. 



MICR0-80 PRODUCTS CAT 7 

PRINTERS GALORE AT UNBEATABLE PR ICES 

MI CR0-80 has a range of pri nters to sui t every requi rement from dot -matri x  to correspondence qual i ty 
dai sywheel . Chose from the tabl e bel ow :  

BRAND MODEL TYPE SPEC I F I CATI ONS 
COL SPEED BI -DIR  LOWER PAPER GRAPH ICS I NTER FRE IGHT PRICE 

CPS CASE FEED FACES 

STAR DP DM 80 80 y ND F/T BLOCK p l $ 575 
EPSON MX -·80 DM 80 80 y FULL F BLOCK p 1 $ 899 
EPSON MX -80I I DM 80 80 y FULL F/T HI -RES p 1 $ 999 
EPSON MX- 1 00 DM 1 32 1 00 y FULL F/T HI -RES p 1 $1 500 
MICROL I NE 83A DM 1 32 1 20 y FULL F/T BLOCK P/S 1 $ 1 599 
MICROL I NE 84 DM 1 32 200 y FULL F/T H I -RES p l $2220 
MICROL I NE 84 DM 1 32 200 y FULL F/T H I -RES s 1 $2340 
C ITOH 851 0  DM 80 1 1 2  y FULL F/T H I -RES p l $ 1 099 
C ITOH Ml550 DM 1 32 1 20 y FULL F/T HI -·RES p l $ 1 499 
DATA SOUTH DS - 1 80 DM 1 32 1 80 y FULL T OPT . P/S l $2590 
OLI VETTI PRAXI S30 DW 1 00 6 N FULL F NO p 1 $ 895 
OL I VETTI PRAXI S35 DW 1 00 6 N FULL F NO p l $ 995 
OL I VETTI ET1 2 1  ow 1 32 1 2  N FULL F NO p 2 $ 1 500 
OLI VETTI ET221  DW 1 32 1 6  N FULL F NO p 2 $2650 
I TOH Fl 0 ·40P DW 1 32 40 y FULL F NO p 2 $1 950 
I TOH F l 0  . .  40S D�J 1 32 40 y FULL F NO s 2 $21 90 

NOTES · The fol l owi ng symbol s are used · 

TYPE+ 
- BI  DI RECTIONAL 
·- LOWER CASE 

- PAPER FEED 

- I NTERFACES 

- FRE I GHT 

DM = DOT MATR I X ·  DW = DAI SYWHEEL 
Y = YES � N = NO 
FULL - means Lowercase descenders go bel ow l i ne 
ND - means Lowercase descenders do no� go bel ow l i ne 
F - means Fri cti on Feed 
T means Tractor Feed 
F/T - means both Fri cti on and Tractor feed i ncl uded i n  the pri ce 
P = PARALLEL ( Centroni c s ) · S = SERIAL ( RS232 ) 

1 - Add $ 1 0 for road frei ght anywhere i n  Austral i a  
2 - Add $20 for road frei ght anywhere i n  Austral i a  

WEEKLY 
PAY-
MENTS* 

$4 . 81 
$7 . 53 
$8 . 35 
$ 1 2 . 55 
$ 1 3 . 37 
$ 1 8 . 57 
$1 9 . 57 
$9 . 1 9  
$ 1 2 . 54 
$21 . 66 
$7 . 49 
$8 . 33 
$ 1 2 . 55 
$22 . 1 7  
$ 1 6 . 31 
$ 1 8 . 32 

Note Pri ces s ubject to change wi thout not i ce . Pri ce s  quoted i nc l ude Sal e s  Tax at the 1 7 . 5% rate . 

Cal l or wri te for more detai l s .  

NOTE ! ! !  NEW LOW PRICES FOR PRAXI S  30 AND 35 PRINTER/TYPEWRITERS 

n nance to approved customers i s  avai l abl e through 11 ESANDA" Adel ai de .  Weekl y  payment fi gures 
shown are approxi mate only and are cal cul ated after deducti ng 1 0% deposi t  from the sel l i ng pri c e ,  
usi ng a n  effecti ve i nterest rate o f  25 . 98% over a peri od o f  36 months . 

-000Jfl00000-

EDI TOR ASSEMBLER PLUS NOW ON DISK ! ! ! ! ! !  

The di sk versi on of Edi tor/Assembl er P l u s  does everythi ng that the cassette versi on does wi th the 
added speed and conveni ence of di sk dri ves . the best news i s  the pr i ce ,  only $39 . 50 pl us  $ 1 . 20 
p . &p .  
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MI CR0-80 PRODUCTS CAT 8 

D I SK OPERATI NG SYSTEMS FOR TRS-80/SYSTEM 80 COMPUTERS 

You can i ncrease your programmi ng producti vi ty ,  the execut i on speed and 1 USer fri end l i ne s s  .. of your 
programs by u s i ng an enhanced Di sk  Operat i ng System ( DOS ) . M I CR0-80 recommends DOSPLUS and NEWDOS 
80 accordi ng to your requi rements and experi ence . 

USERS REQU I REMENTS 

!-------------·-
S i ng l e- s i ded D i s k  Dri ves , E 
U ser ( requi res TRSDOS & D I S  
suppl ement DOSPLUS MANUAL . 

----

conomy ,  F i rst-T i me 
K BAS I C  MANUAL to 

Dri ves , any track 
rst-time or 
s s-Free , Bug-Free 

Si ng l e  or Doubl e- s i ded D i s k  
count 5 i nch o r  8 i nch . F i  
experi enced user want i ng F u  
easy t o  understand , but ver 
s upport vari abl e  l ength rec 
l ong wi th stand al one manua 
of compatabi l i ty wi t h  TRSDO 

y pm'lerfu l  DOS wh i ch 
ords up to 255 Bytes 
1 .  H i gh degree 
s . 

1---------------··-------·-

S i ng l e  or Doub l e - s i ded s i ng 
d i sk  dri ves �  any track coun 
Experi enced user who has al 
understands the manual . Re 
ful DOS avai l ab l e and i s  pr 
somewhat comp l i c ated Synt ax 
and powerful fi l e  hand i ng i 
vari abl e l ength records up 
Defi n i te l y  not for the Begi 

l e  or doub l e  dens i ty 
t .  5 i nch or 8 i nch . 
ready used TRSDOS and 
qui res the most power 
epared to l earn the 

Requi res fl exi b l e 
n BAS I C  i nc l ud i ng  
to 4096 Bytes l ong . 
nner . 

r 
RECOMMENDED I DOS 

I 
! 

,_j_ __ 

OOSPLUS 3 . 3  

! 

; 
! 

DOSPLUS 3 . 4  
H i g h l y  

Recommended 

I 
l 

j .. 

NEWDOS 80 I 
! 

Vers i on 2 . 0  
I ' 
: 
i 
i 
I 
! 

i 
f ------·-------L...--.._ _________________ _ 

NEWBASI C  $99 . 95 PLUS $ 1 . 20· P . &P .  

PR I C E  ORDER I NG 

I NFORMAT I ON 

$ 99 . 95 Spec i fy Model 1 or 
Model  3 .  I f - Model 1 
whether s i ng l e  or 
doubl e densi ty .  

$ 1 49 . 95 1 Spec i fy Model 1 or 
I Model 3 .  I f  Model  
I 1 whether s i ng l e or i 

I doub l e den si ty 

I 
I 
i 
J 

- I Spec i fy Model  l $ 1 69 . 00 i or 

l Model 3 

I 
I 
I I I 
I n---

BAS I C  i s  the programmi ng l anguage u sed on most mi crocomputers . One of i ts ma i n  l i mi tations i s  i ts 
unstructured n ature whi ch not onl y  l eads to unti dy and comp l i c ated code but al so al l ows very l i tt l e 
portab i l i ty of code from one program to another . NEWBAS I C  overcomes thi s l i mi tat i on by addi ng 
PROCEDURE CALLS and enab l i ng you to defi ne BLOCKS thus l ocal i s i ng parts of your program yet enabl 
i ng you to pass  parameters to the remai nder of the program . Wi th NEWBAS I C  l oaded on top of your 
BAS I C  i nterpreter , you have the fami l i ari ty and i nteracti ve nature of BAS I C  wi th many of the 
advant ages of PASCAL . NEUBAS I C  adds the fol l owi ng faci l i t i es to your i nterpreter . 

COMMANDS & FUNCTI ONS 

BREAK 
CALL 
CONT 
OEF BLOCK 
DEF END 
DEF FUNCTION 
DEF PROCEDURE 
F I ELD @ 
&F I ND 
&FN 
t4ERGE 
MOVE 
PLUG 
RESERVE 
STRI NGS 
TIME 

l et s  you program commands for breakpo i nts . 
now you have procedures and sub-programs i n  BAS I C . 
cont i nue after a break by just  press i ng enter . 
l ocal i se parts of your programs yet pass  parameters . 
end of a BLOCK,  FUNCTI ON ,  or PROCEDURE . 
start of a mul t i - l i ne funct i on .  
start of a CALLed procedure . 
poi nt stri ngs at any part of memory . 
f i nd stri ngs very qui c k l y ,  anywhere i n  memory . 
acce s s  to mul t i - l i ne functi on s  
Very speedy l oadi ng o f  programs 
copy memory anywhere , fi l l  i t  wi th anythi ng ,  fast 
chai n + pack parts of your program , keep runn i n g .  
reserve and rel ease protected memory as you run . 
extend and reduce stri ng s pace when you want to . 
measure the t i me taken by any l i ne s  i n  your program . 

NewBas i c  has a 2 . 9K mandatory root . 
* 5 . 0K i n  tot a l  for b l ocks . 
** 0 . 5K for funct i ons  i n  add i ti on to b l ocks . 
*** l . OK for s egmented overl ayi ng . 

0 . 3K 
* 

0 .  l K  
* 

* 

** 

* 

0 .  l K  
0 . 5K 
** 

*** 

0 . 3K 
*** 

0 . 3K 
0 . 2K 
l . OK 

NEWBASI C  requi re s  a s i ng l e d i s k  dri ve TRS-80 1 or 3 wi th at l east 32K of RAM u s i ng TRSDOS , NEWDOS , 
or NEWDOS 80 Vers i on s  1 or 2 .  
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We must fi nd room t o  add thi s t o  the code . But i nspect i on shows some redundant code for an EPSON 
or other graphi c  capab 1 e pri nter owners . The check for any character above SOH ( 1 28 )  and i ts 
repl acement wi th a 2EH ( Ful l Stop ) i s  no l onger needed . I n  fact , i t  stops us getti ng the graph i c s  
that our pri nter i s  capabl e of pri nti ng . So here i s  the pl ace to patch our new code . It  i s  
real l y  del i ghtfu l l y  s i mpl e .  Just four bytes changed al ters the l og i c  to our requi rements . 

NEWOOS PATCH FROM 4C3F to 4304 

43CF FE20 CP 20H 
3201 3002 JR NC , 4305H 
4303 C640 ADO A , 40H 
Thi s i s  the changed port i on of the code . 
the di sk and make the mod i fi cati on . 

MODIFY I NG YOUR NEWOOS D I SK .  

: COMPARE ACC WITH 20H ( 32 )  
: GOTO P R I NT I F  MORE 

. 

: ADO 40H ( 64 )  TO ACC BEFORE LP 
The only tri ck remai n i ng i s  to i denti fy thi s area on 

F I RST MAKE A BACKUP - IN CASE OF A 1 1MUCKU P 11 • • • • •  and if you can • t  manage that - you • ve read too 
far . 

I won • t 90 i nto the whys and wherefors of how to use your SUPERZAP - there are many better wri ters 
than I doi ng j ust that . What fol l ows i s  the mod i fi cati on pos i ti ons and repl acements onl y .  

1 . Run SUPERZAP and press  ENTER when the MENU appears . 
2 .  Di spl ay Track 0 ,  Sector 6 of your NEWOOS DOS D I SK .  
3 .  Type M007C . 
4 .  Repl ace t h e  8 0  wi th 20 i n  rel ati ve byte 7C . 
5 .  Repl ace the 38 wi th 3 0  i n  rel ati ve byte 70 . 
6 .  Overtype the 0 2  wi th another 0 2  at rel ati ve byte 7 E  { i t  stays ) .  
7 .  Repl ace the 3E wi th C 6  i n  rel ati ve byte 7F . 
8 .  Repl ace t h e  2E wi th 4 0  i n  rel ati ve byte 80 . 
9 .  Press ENTER and wri te the  changes to Di sk . 
1 0 .  Pray a l i ttl e and have a coffee - you dun good ! ! 
1 1 . Boot up wi th your mod i fi ed NEWOOS Di s k  and try a JKL or two . 

Wel l , that wasn • t  so hard was i t? I nci dental l y ,  non-l ower case users who have a graph i c s  capabl e 
pri nter can do thi s mod to get the graphi cs wi thout any prob 1 ems and certai n non-graphi c pri nters 
do not mi nd bei ng sent codes above 1 27 as they have i nterna 1 rejecti on of graph i c  codes . Oh , 
and i t  goes wi thout sayi ng that your EPSON must be i n  the TRS-80 mode for the graphi cs  to be 
correct . I n  the normal mode you must add 32 deci mal to al l TRS graphi c codes to make i t  work 
correctl y - now there • s  an i nteresti ng thought . • .  

Al l thi s was wri tten wi th the hel p of SCRI PS I T , SCRI PLUS and the i nval uab l e ai d of HEXSPELL . 
The Hardware was by TANDY , TANOON and EPSON . The Di sk  errors were produced by ROTHMANS ( or the 
ash thereof ) ,  and the crazy syntax by BACAROI .  The ori gi nal  i dea for thi s art i cl e comes from 
the • Moaners About NEWOOS Soci ety • ( MANS ) and i t  just goes to prove that you only get what you 
ask for . I f  you have any queri es or requi re hel p wi th any part i cu l ar probl em wi th your TRS-80 
( or TRASH SOH , dependi ng on the rel i abi l i ty )  don • t  hesi tate to drop me a l i ne .  The postal serv i ce 
to thi s part of the wor 1 d i s  errati c but we get there eventua 1 1  y .  Anyway , your prob 1 ems are 
al ways someone el se • s  - so why not come ri ght out wi th i t ?  ( Ken Smi th • s  address i s  Offi cers • 
��ess , Lansab , P . O .  Box 897 , Muscat , Sul tanate of Oman . )  
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* * * * SOF1WARE SECTION * * * * 

***** AUSTRAL I AN I NCOME TAX CALCULATOR - PEACH and CC ***** 

Orgi nal l y  publ i shed i n  the February • s2 i ssue , thi s  program has been revi sed to refl ect the changes 
that seem to take p l ace each year in the cal cul ati on of tax payabl e .  The mai n add i ti ons to the 
program concerns the cal cul ati on of any tax rebates . Oi �ect tax rebates are al lowed for depe�d�nts 
and bas i c  heal th i nsurance and these can be subtracted d1 rectl y  from the tax payabl e .  In add1 t1 on , 
the taxati on department al l ows some rebate for 

and 
( i ) Lump Sum Payments i n  respect of unused l eave after August 1 978 . 

( i i ) I nterest on Commonweal th Government Loans i ssued before 1 November , 1 968 . 

Natural l y ,  at 1 east one of these needs to be comp l etely confusi ng as to how
. 

the re
.
bate can be 

cal cul ated , otherwi s e ,  the exerci se i s  poi ntl ess ( ! ) .  The i nterest rebate 1 s  stra1 ght forwa�d 
and amounts to 1 0% for each $1 of i nterest . The method of cal cul ati ng the Lump Sum rebate 1 s  
not qui te so s i mpl e :  
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.. Thi s  rebate appl i es only if you h ave shown an amount at I tem 7A , Page 2 ,  and your t axabl e i ncome 
exceeds $ 1 7 , 894 . The rebate i s  cal cul ated as fol l ows : -

Tax payabl e  on your t axab l e  i ncome as cal cul ated by you above . . .  
Less the total  of : ( a ) Tax payabl e on an amount equal t o  your t axabl e  i ncome l es s  the amount 

shown at I tem 7A , Page 2 ( cal c u l ated i n  the s ame manner as for 
your t axab l e i ncome ) ; and 

( b )  32 cents for each $1 of $ . . . . . . .  * 
*Note : I nsert here the 1 esser of - the amount shown I tern 7 A ,  P age 

2, and 
- the amount by wh i ch your t axab l e  

i ncome exceeds $41 95 . .. 

The program s eems to work ( but you can never tel l wi t h  i nterpretat i on of tax l aws ) and s eparate 
l i sti ngs for each of the col our computers appears at the bac k  of the magaz i ne . 
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***** 3-D CUBE PEACH and CC ***** 

Th i s  program presents a h i gh r·eso l uti on three d i men s i on a l  di agram of a cube . Perceptual l y ,  
such a drawi n g  c a n  be vi ewed i n  two ways as you wi l l  s e e  when you enter t h e  program . I t  shows 
both vi ews of the cube and cont i nual l y  swi tches between them ,  g i v i ng the i l l us i on of movement .  
The superi or BAS I C  commands avai 1 ab 1 e for 1 i ne drawi ng are used to i mprove the s peed of drawi ng 
�he l i nes and demonstrates the potenti al for fast ani mati on of graph i c s . 

The cube 1 ook s a 1 i ttl e mi s -s hapen due to the way the eye and brai n i nteract i n  percept i on .  
Edges at the back of the cub e ,  al though the s ame 1 ength a s  co;�respondi  ng front edges , appear 
to be 1 onger . The brai n expects objects further away ( or percei ved as such ) to be of smal l er 
angul ar s i ze - 1 i ke the way rai l way tracks appear to converge at i nfi n i ty .  However , al though 
thi s was t aken i nto account , the fact that both vi ews of a cube are presented means that some 
front edge s  become b ack edges and vi ce versa .  An i nteresti ng poi nt to note for those of you 
i ntend i ng to add 3-D to your programs . 

As an exerc i s e  s ee i f  you can add to the program to show the  faces of a di e .  Perhaps remove 
the broken 1 i nes al together for a better vi sua 1 effect . I n  any cas e , separate 1 i sti ngs for 
each of the col our computers are i nc l uded at the back . 
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***** SKYD I VER LI I / 1 6K by C .  Cranstone ***** 

The year : 1 942 

The col d ,  FRENCH countrys i de i s  covered wi t h  s now . 

Your mi ssi on :  s afely 1 and beh i nd enemy 1 i nes . As the DAKOTA transport p 1 ane f l i es over the 
countrysi de , you must j ump out of the pl ane and steer your parach ute towards your fi nal  desti n at i on . 
Use keys ' J '  - j ump , ' R '  - ri pcord . 

Use keys ' (, ' and ' > '  to steer to the 1 eft or ri ght . When you s ucces sful l y  1 and wi thout bei ng 
h i t  by sni pers , you wi 1 1  h ave won the game . 

You must rel ease your c� ute as c l ose as poss i b l e to the ground or you r i sk bei ng s hot down . 

You can commi t s u i c i de by press i ng ' S '  i f  you feel t h at you c annot conti nue the mi s s i on .  I f  
you do , your score = z i l ch and you l ose mi serab l y ! 

Someti mes , you may get a ' CANDLE ' { chute won ' t  open ) and be fl attened to a pul p when you make 
contact wi t h  the ground . 

XxXx = Only known s afe l andi ng spot . 
TtTt = Trees . Contact fatal ! 
Ll L l  = L ake . Sub-zero temperat ures . 
EeEe = E l ectri c i ty l i ne s . Danger 9 , 000 vol ts ! 

Your score i s  cal cul ated on your j ump and the t i me t aken to s uccessfu l l y  l and a l i ve ! ! ! ! !  I t  
may sound a d aunt i ng task ! But remember , i t ' s  for your home country ! ! 

Good Luck ! !  Be heroi c ! ! 
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PLEASE NOTE : 

If you are typ i ng  t h i s program i n  from the magaz i ne 1 i ne 1 0  " MUST" be entered exactly as i t  
appears i n  the magaz i ne or , a t  the very 1 east , the 1 i n e  " MUST" b e  F I LLED wi t h  characters of 
some sort after the REt4 as t h i s program wi 11 POKE a machi ne 1 anguage rout i ne i nto t h i s 1 i ne 
as soon as the program i s  RUN . You shou l d  s ave the program BEFORE you run i t .  

I f  you d o  not d o  the above , when the program i s  RUN i t  wi l l  POKE Li ne 2 0  i nstead and you w i  1 1  
probably l os e  the program . 
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***** JUMBLED PLAYERS LI I / 1 6K by Geoff Egel ***** 

Thi s program i s  sui t abl e for decodi ng j umbl ed n ames provi ded that the p l ayer ' s  fi rst i ni t i al ,  
al ong wi t h  a ful l stop , i s  entered wi th the j umb l ed surname . 

The team n ame shou l d be added fi rst before typ i ng the team member ' s  n ame ; for examp l e ,  you cou l d 
type TORRENSM . TEHWET and the program wou l d  return wi th M . HEWETT-TORRENS 

You c an even enter i t  as NRTORSEM . TEHWET and the program wi l l  sti l l  fi nd i t .  

The versi on here i s  sui tabl e for the South Austral i an News Tang l ed Pl ayers and al l that i s  neces s ary 
i s  to enter the j umbl ed 1 etters i n  any order when requested to do so . If you are unsure of 
what a parti cul ar l etter cou l d b e ,  then enter al l of the poss i b i l i ti e s . To upd ate the dat a  
o r  amend i t  to sui t your State/Country ,  you shou l d  enter data l i nes i n  t h e  program u s i ng the 
fol l owi ng format : 

TEAM NAME , PLAYERl , PLAYER2 , ETC , . . •  , 0 

The 0 ( zero ) shou l d be typed after the l ast team member ' s  n ame , so the above wou l d  appear as : 

DATA NORWOOD , A . SMITH , B . SMITH , C . SMITH , O  

The operat i on of t h e  program i s  to check each l etter i n  the d ata b l ocks u n t i l  a team n ame i s  
found . Hhen a match occurs ,  the remai ni ng l etters are compared one by one to eac h  of the team 
members unt i l a match occurs . Then the team ,  al ong wi th a surname , i s  d i spl ayed wi th any remai n i ng 
j umb l ed l etters di s p l ayed to the ri ght . 

FEATURES : 
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***** MATRI X  MANI PULAT I ON L2/1 6K ( C )  Marti n  Downey ***** 

* 
* 
* 

PRI NT ,  MULT , ADD/SUB , I NVERSE commands . 
Handl es up to l 0x l 0 and l arger . 
Stand- al one or use  i n  your own programs . 

After the program h as l oaded type i n  RUN ·and pre s s  ENTER ( or NEW L I NE } . The ti tl e wi l l  be d i spl ayed 
al ong wi th the S I X  COMMANDS ( MATRI X  I NSTRUCT I ONS } . I ni ti al l y  there wi 1 1  be 1J MATRI CES ALREADY 
DEF I NED . To u se a parti cul ar I NSTRUCTI ON s i mp l y  type i n  the correspondi ng number ( 1 -6 }  and 
pre s s  ENTER ( NEW L I NE } . The S I X  commands are descri bed bel ow .  

PRI NT :  Thi s command wi 1 1  pri nt out a 11 the matri ces that have been DEF I NEd or created u s i ng 
MULT , etc . The matri ces wi l l  be pri nted one at a t i me .  Press i ng ENTER ( NE\� L I NE }  
wi l l  d i spl ay the next matri x .  Very l arge matri ces ( more than l iJ  col umns } may wrap 
around spoi l i ng the di spl ay .  

DEF I NE :  A 1 1  ows you t o  i nput the matri ces to be mani pu l ated . You wi l l  f i rst be asked t o  i nput 
the s i ze of the matri x .  type i n  the number of rows then a comma then the number of 
col umns then pre s s  ENTER ( NEW L I NE } . I f  you only i nput one number a doubl e quest i on 
mark appear ( ? ? }  te 1 1  i ng you to i nput the second number . Thi s  sort of error s hou 1 d 
be avo i ded as i t  wi 11 mes s  up the d i sp 1 ay . After enteri ng the s i ze you type i n  each 
el ement of the matri x fo 1 1  owed by ENTER ( NEW L I NE } . The matri x wi 1 1  be d i  sp  1 ayed 
i n  i ts normal format as the el ements are entered . When fi n i shed control wi l l  return 
to the S I X  COMMANDS . 

MULT : Al l ows mul t i pl i c at i on of TWO MATRI CES or a MATR I X  and a CONSTANT . Normal l aws of 
Matri x mu l t i p l i c ati on appl y  and i f  the two matri ces are not of correct d i men s i ons 
then a ' NOT POSS I BLE ' wi l l  be di sp l ayed . Enter the number of the fi rst matri x .  Then 
enter a l or a 2 dependi ng on whether you want to mul t i pl y  by a constant or another 
matri x .  F i nal l y  enter the CONSTANT or MATRI X  NUMBER accordi ngl y .  The re sul ti ng matri x 
wi l l  then be di spl ayed ( and i s  automat i cal l y  s aved with  the other matri ces } .  
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ADD/SUB : After enteri ng the number of the fi rst matri x  you wi 11 be asked to enter a • MULTI PLE 
OF ADD I T I ON ' .  Enteri ng a 1 wi l l  g i ve strai ght add i ti on ,  enteri ng a - 1  wi l l  g i ve strai ght 
subtracti on , but you can enter any other number dependi ng on the resul t you want . 
F i nal l y  enter the number of the SECOND MATRI X  and the resu l t wi l l  be d i spl ayed { and 
saved ) .  Agai n normal matri x rul es app l y .  

I NVERSE : Enter t h e  matri x number ( matri x must be square o f  course ) and after a short de 1 ay 
the i nverse wi l l  be pri nted ( and s aved ) . I f  there i s  no i nverse then ' S I NGULAR ' wi l l  
be d i spl ayed . I n  ei ther case THE ORI G I NAL W I LL BE DELETED so you mi ght want to save 
another copy ( use MULT ti mes a constant 1 ) .  

DELETE : Thi s  command a 1 1  ows you to get ri d of matri ces that you may not want any more . Th i s  
may become necessary i f  you get a mess age ' I NSUFF I C I ENT �1EMORY . TRY DELETE ' .  { Note : 
Al l matri ces are stored i n  the s i ng l e  d i mens i on array A wh i ch i s  d i mensi oned accord i ng 
to your MEMORY s i ze { l i ne 30) . you wi l l  h ave to keep thi s i n  mi nd if you wi sh to 
use p arts of the program i n  your own program ( see bel ow) . )  

When you DELETE a matri x a 1 1  h i gher-numbered matri ces wi 1 1  be moved down one . So 
if you DElETE matri x number 3,  s ay ,  then matri x 4 wi 1 1  become 3,  matri x 5 wi n become 
4 and so on . You can check on the new matri x numbers usi ng the P R I NT command . 

A 1 1  the MATR I X  COMMANDS are d i vi d ed i nto subrout i nes so you can use them i n  your own programs . 
Th i s  wi l l  however requi re some mod i fi c at i on so the fol l owi ng may be of hel p .  

80'- 1 3(1 
1 40'- 1 8(1 
1 90-300 
31 0'-38(1 
39(1-650 
660'-680 
69(1- 7 1 0 

720 

PR I NT command . 
DEF I N E  command . 
MULT I command . Al so uses part of PR I NT and SUB 66� . 
ADD/SUB command . Al so uses part of PRI NT and SUB 660 . 
I NVERSE command . Al so uses part of PR I NT and DELETE and SUB 660 . 
SUB used by MULT , ADD/SUB , I NVERSE and DELETE . 
DELETE command . Al so uses SUB 66.() . 
Di spl ays ' I NSUFF I C I ENT MEMORY ' fl ag . Used by MULT and ADD/SUB . 

Al l matri ces are stored i n  the s i ng l e  d i mensi oned array A .  Matri ces are stored sequent i al ly 
from MATR I X  1 u p .  The fi rst number i s  the number o f  ROWS then comes t h e  number o f  COLUMNS fol l owed 
by the matri x  ELEMENTS . ( NOTE : The number of el ements equal s Rm�s * COLUMNS ) .  

SOME MATR I X  LAWS : 

Take Matri ces A and B of s i ze ( rA x cA ) and ( r8 x cB ) respect i vely .  

Then AxB i s  only val i d i f  cA = r8 • Al so the resul t ant matri x C=AxB wi l l  h ave s i ze { rAx cB ) .  

For add i t i on ,  A+B i s  only val i d  i f  rA = rB and c A = � • The resul tant C=A+B has the s ame s i ze 
as A and B .  

I f  a matri x i s  square and NON-S I NGULAR then there exi st s  an i nverse matri x such that : 

Ax ( A ) - l  = I = ( A ) - l xA where I i s  the I DENT I TY matri x .  

NOTE : I n  general AxB # BxA . 

I DENT I TY : I = 
( vari abl e s i ze )  

1 0 0 0 0 
0 l 0 0 • • •  0 
0 0 l 0 . . •  0 

0 0 0 0  • • •  1 

ZERO MATRI X : 
( vari abl e s i ze )  

A+Z = A = Z+A 

z = 

0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 

0 0 0 0 • • •  0 

AxZ = Z = ZxA 
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***** RESET Di sk 32K or 48K by Denn i s Barei s ***** 

Thi s i s  a program that wi 1 1  reset your computer . I t  a 1 1  ows you to reboot by hol d i ng the space-

bar and the cl ear keys down together . 

To run the program from DOS type "RESET /CMD" . I use " AUTO RESET /CMD" to l oad i t  on reset or 

power up . 

I deci ded to use two keys to reset the computer so as to mi n i mi ze the chances of an acci dental 
reboot , and not to use the BREAK key to decrease the s i ze of the code requi red . ( You woul d  
need code to bypass the ROM test for the BREAK key ) . 



VOLUME 3 NO . 6 ( MAY 1 982 ) M I CR0 -80 PAGE 23 

When I wri te a program I try to make i t  compati b l e  wi th  as many types of systems as pos si b l e .  
For thi s reason t he program 1 ooks at the top of memory poi nter and re 1 ocates b e  1 ow thi s poi nt , 
and before p ate h i  ng i n  my program I get t he addresses of any exi sti ng dri vers and patch them 
i nto my code . Thi s mean s that you c an st i n  use 1 ower case dri vers etc . ( as 1 ong as you 1 oad 
t hem before thi s program ) . 

The program patches i nto both the keyboard scanni ng rout i ne and the i nterrupt dri ven c 1 ock . 
Thi s means that i t  wi l l  reboot the computer from al most anywhere . 

I h ave noti ced t h at some progr ams patch i nto the keyboard by p 1 aci ng a zero at 40 1 5H ( H for 
Hex ) and then putti ng the addres s of t he i r  own program at 4034H as wel l as a j ump i n structi on 
at 4033H , whi 1 e others just 1 oad the addre s s  of thei r program i nto 40 1 6H . The i ni ti al i zat i on 
at 1 i nes 340-360 tests for each of the above s i tuati ons ,  and then 1 oad s  the dri ver ( from 40 1 6H 
or 4033H ) and p atches t h i s addres s  i nto my " CALL DUMMY " i nstruct i on i n  1 i ne 690 ( so i t  becomes 
"CALL DRI VER" ) .  

From 1 i ne 4 1 0 to 450 the program l ooks at the top of memory poi nter , and moves i t  down i n  RAM 
so that i t  can fi t i n  between the new poi nter posi ti on and the o l d  one . The start of t h i s program 
i s  to be at the  top of memory poi nter p 1 us one , so I add one to the HL regi ster pai r i n  1 i ne 
460 . 

Si nee there are two ways of i ntercept i ng the keyboard , I make sure that 401 5H contai n s  a " one"  
( l i ne s  470-480 ) . I then p atch i n  my program at l i ne 490 . 

As d i fferent Dos • s  have thei r c l ock rout i ne at d i fferent p l aces , and to al l ow for any previ ou s  
patches to the c 1 ock ,  the program gets the addres s  o f  the c 1 o c k  from 401 3H a n d  p atches t h i s 
i nto i tsel f ( l i ne s  5 1 0-520 ) . 

The program now rel ocates to h i gh memory ( l i ne s  530-550 ) . 

I t  must now fi nd  t he pos i t i on of I NTER rel ati ve to the start of the program so t h at i t  can work 
out the new 1 oc at i  on of I NTER ( l i nes 560-580 ) , and i s  then patched i nto the c l oc k  (1 i ne 590 ) . 
I t  then returns to DOS . 

Si nce the program adjusts  the l oc at i on of the c l oc k , I have bracketed the i n i t i al i z ati on program 
wi t h  D I  and E I  ( Di s ab l e/Enab l e I nterrupt s ) .  

The mai n program ( l i nes 630-650 and 730-750 ) tests to see i f  the space-bar and c 1 ear keys are 
both down . If they are , i t  wi l l  j ump to RES ( for reset ) . 

I noti ced t h at whenever I tri ed to use thi s program whi l e  the  di s k  dri ve was i dl i ng ( before 
turn i ng off ) the computer wou l d cras h . For thi s reason I i nc l ude l i nes 660-670 . 

The program wi l l  now reset al most every t i me even duri ng di s k  l /0 .  ( To b e  s afe , wai t for t h e  
di s k  dri ve t o  stop ) . 

I used an OR I G I N  of 9000H so the program ( before re l oc ati on )  wi l l  si t above any l ow memory and 
bel ow any h i gh memory rout i nes . 

HOW TO LOAD . 

From any DOS type RESET and pre s s  ENTER/NEWL I NE 

The program i s  now act i ve and wi 1 1  REBOOT the system i f  the CLEAR key and SPACE BAR are press ed 
together . As the  program reboots the system , i t  i s  a good i dea to use : 

AUTO RESET/CMD on your d i sk as thi s wi l l  restart the RESET program each  t i me after a BOOT . 
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***** MAG I C  CUBE SOLVER L I I / l 6K by R . J .  Burl i ng ***** 

Thi s program uses a step-by- step method for sol v i ng your cube . When a choi ce i s  pos s i b l e the  
computer s i mp l y  asks  for your choi ce and  t hen proceeds . Thi s is  made possi b l e by the use of 
I NKEY$ and ON xxx GOTO funct i on s , a l l owi ng the computer to proceed to the port i on of the program 
of your choi ce . Here the next set of i nstructi ons , as rel evant to the operator • s  choi ce,  i s  
pri nted up on the screen or el se a new set of choi ces . 

The program i s  based on a s et co 1 our pattern . The co 1 our pai rs assumed by the computer ( t h at 
i s ,  oppo s i te s i de s  as per the centre cube ) are BLUE/WH I TE , ORANGE/RED , Y ELLOW/GREEN . I f  the 
operator • s cube h a s  a di fferent combi n at i on of co 1 ours you wi 1 1  need to change the re 1 evant 
col our n ames wi t h i n the program .  

- 0000000000 -
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V I E WS OF D I S PLAY 
FOR MAG I C  CUBE SOLVER 

A S I NGLE FACE OF  T H E  CUBE SHOW I NG NAMES.  

CORNER E DGE CORNER 

EDGE CENTRE EDGE 

!Jilll!i�lll!l!!i�liil1illllll�rl3m.Jil!llii!ll!11!lllli<lll �Uii!illll!llll'illlllllillll!l 1 

i.. CORNER 

. 

EDGE . CORNER I I L i 
bllOmlll!ii!iil1llmlllroM" lllfliiliillliHii!lall!l!iL�:�wnuwlliuml 

HIT ANY KEY 

TO RETURN. 

THE CUBE POS I T I ON NUMBERS FOR THE MOVEI1ENT SEQUENCES BELOW 

1 ,  1 TO 3 : 3 TO 7 � 7 TO 1 
2, 1 TO 7 : 7 TO 3 : 3 TO 1 
.)r 1 TO 3 : 3 TO 1 
4. 3 TO 7 : 7 TO 3 

5, TO PROCEED TO - EDGE CUBES 

THE CL!BE POS I T I ON NUMBERS FOR THE MOVEMENT SEQUENCES BELOW 

1 .  2 TO a : B TO 4: 4 TO 2 

2, 2 TO 4 : 4 TO 8 : a TO 2 

3, 2 TO 8 AND B TO 2 : 4 TO 6 AND 6 TO 4 
4, 2 TO b AND 6 TO 2 : 4 TO 8 AND 8 TO 4 
5 ,  TO POSITION COLOURS ONCE ALL THIS LAYER IS LOCATED. 

M I CR0-80 PAGE 24 

* * * *  AUST . TA X CALCULATOR * * * *  
COLOR COMPUTER 

1 REM * COPYR I GHT BY DAV I D  WEAV 
ER 
2 REM * 1 1  P I NE GROVE SALE V I CTO 
R I A  3850 05 1 4450 1 9  
3 REM * 03 APR I L  1 98 1  
1 0  REM * PROGRAM T O  COMPUTE NET 
I NCOME AND TAX PAYABLE 
20 D I M  LL C 4 > , TD < 4 > , TC < 4 >  
30 A$= " $$####### . ## "  
40 CLS 
50 PR I NT " PERSONAL I NCOME AND TAX 

PAYABLE " 
60 REM * COMPUTES NET I NCOME 
70 PR I N T :  PR I NT :  I NPUP' WHAT I S  YOU 
R GROSS I NCOME FROM GROUP CERT I 
F I CATE " ; GC 
80 PR I NT : I NPUT " ANY OTHER I NCOME 

" ; O I 
90 PR I NT : PR I NT " YOUR TOTAL I NCOM 
E IS $ " ; GC+O I 
1 00 P R I NT :: I NPUT " WHAT ARE YOUR TO 
TAL DEDUCT I ONS " ; DD 
1 1 0 T I  = < GC+O I > -DD 
1 20 PR I NT : PR I NT " YOUR NET TAX ABLE 

I NCOME I S  $ " ; T I 
1 :30 PR I N T :  I NPUT " WHAT I S  THE TAX 
PA I D  FROM YOUR GROUP CERT I F I CAT 
E " ; TP 
1 40 REM * PROGRAM TO F I ND TAX PA 
YABLE ON NET I NCOME 
1 50 REM * LL STORES LOWER L I M I T  
O F  TAX SCALE * T D  STORES TAX 

DOLLAR ON LOWER L I M I T  
1 60 REM * T C  STORES CENTS I N  THE 

DOLLAR ON NET I NCOME OVER THE 
LOWER L I M I T  

1 70 REM * I NPUTS TAX SCALES 
1 80 REM * SEARCH FOR F I RST VALUE 

I N  L I ST LL WH I CH E X CEEDS T I  
1 90 FOR 1 = 1  T O  4 
200 READ LL < I > , TD ( I >  , TC < I > 
2 1 0  I F  LL < I >  < T I  THEN J = I  
220 NEX T  I 
230 REM * PR I NT OUT I NCOME TAX P 
AYABLE ON NET I NCOME T l  
2 4 0  I T = TD C J > +TC < J > * < T I -LL < J > > 
250 REM * CALCULATE ANY REBATES 
260 PR I NT : I NPUT " TOTAL REBATE CLA 
I MED AT I TEM 32 " ; RB 
270 I F  T I  < 1 7895 THEN 320 
280 PR I NT : I NPUT " LUMP SUM PAYMENT 

AT I TEM ?A " ; LS :: I F  LS< l TH 
EN 320 
290 TX=T I -LS : I F  < T I -4 1 95 > < LS THE 
N LS=T I -4 1 95 
300 IF T X < LL < J >  THEN J=J - 1 : GOT03 
00 
3 1 0  RB= I NT < < RB+ I T- < TD < J > +TC < J > * 
< TX -LL < J > > +0 . 32*LS > > * 1 00+ . 5 ) / 1 00 

320 PR I NT : I NPUT " I NTEREST ON COMM 
• GOVT . LOAN AT I TEM 9 " ; RX : RB= 
I NT < < RB+ . 1 *RX > * 1 00+ . 5 ) / 1 00 
330 I T= I T-RB : I F  I T< O  THEN I T=O 
340 PR I NT : PR I NT " I NCOME TA X PAYAB 
LE $ " ; I T  
350 I F  I T  > T P  THEN 390 
360 REM * PR I NTS OUT WHO OWES WH 
0 
370 PR I NT : P R I NT " THE TAX DEPARTM 
ENT < OWES YOU > $ " ;  I NT < < < TP- I T  
) + . 005 > * 1 00 ) / 1 00 
380 GOT0400 
390 PR I NT : PR I NT " <  YOU OWE > THE 
TA X DEPARTMENT $ " ; I NT < ( < I T-TP > 
+ . 905 > * 1 00 ) / 1 00 



, I 

400 I NPUT " DO YOU WANT TO CONT I NU 
E II ; l $ 
4 1 0  I F  LEFT$ C ZS , 1 J = " Y "  THEN REST 

ORE : GOT040 ELSE CLS : END 

420 REM * IF TAX SCALES CHANGE 
ALTER VALUES IN DATA L I NES 
430 DATA 1 , 0 , 0  
440 DATA 4 1 95 , 0 , 0 . 32 
450 DATA 1 7894 , 4383 . 68 , 0 . 46 
460 DATA 35788 , 1 26 1 4 . 92 , 0 . 6 

***** 3-D CUBE '�**-In'< 

COLOR COMPUTER 

1 0  REM * M I CR0-80 DEMO 
20 CLS : PR I NT@270 , " CUBE " : PR I NT@30 
2, .. ==== 11 

30 PR I NTG>480 , " H I T  ANY KEY • • •  " 

40 AS= I NKEYS : I F  AS= " " THEN 40 
50 CLS 

60 PMODE 1 , 1 
70 PCLS 
80 X 1 =58 : X 2=98 : X 3= 1 58 : X 4= 1 98 

90 Y 1 =26 : Y2=66 : Y3= 1 26 : Y4= 1 66 
1 00 DT= l OOO : REM T I ME DELAY BETWE 
EN CHANGES 

1 1 0 SCREEN 1 , 1 

1 20 REM THE CUBE 
1 30 L I NE < X l , Y l > - < X 3 , V 1 J , PSET 

1 40 L I NE C X 1 , V 1 > - < X2 , V2 > , PSET 

1 50 L I NE < X 1 , V 1 > - < X 1 , Y3 > , PSET 

1 60 L I NE C X 2 , Y4 > - C X 1 , V3 > , PSET 

1 70 L I NE < X 2 , Y4 > - < X2 , Y2 > , PSET 

1 80 L I NE < X2 , Y4 > - < X4 , Y4 > , PSET 

1 90 L I NE < X4 , V2 > - < X3 , Y l > , PSET 

200 L I NE C X 4 , Y2 > - < X2 , Y2 > , PSET 

2 1 0  L I NE < X4 , Y 2 > - < X 4 , Y4 > , PSET 

220 L I NE < X 2 , V2 > - C X 4 , V2 > , PSET 
230 L I NE < X 2 , Y2 > - < X 2 , Y4 > , PSET 

240 L I NE < X2 , Y2 > - < X l , V 1 > , PSET 
250 X A=X 3 : YA=Y3 : X B= X 1 : GOSUB370 

260 X A= X3 : YA=Y3 : YB=Y 1 : GOSUB430 
270 X A= X 3 : YA=Y3 : X B= X 4 : YB=Y4 : GOSU 

B490 
280 FOR I = l  TO DT : NEXT I 
290 X A= X 2 : YA=Y2 : XB=X4 : FS= " R " : GOS 
UB370 
300 L I NE < X 3 , Y3 > - < X 1 , Y3 > , PSET 
3 1 0  XA=X2 : YA=Y2: YB=Y4 : GOSUB430 

320 L I NE < X 3 , Y3 > - C X 3 , Y l > , PSET 
330 X A= X 2 : YA=Y2 : XB=X 1 : YB=Y 1 : GOSU 

B490 

340 L I NE < X 3 , Y3 > - < X 4 , Y4 > , PSET 
350 FOR I = 1  TO DT : NE X T  I 
360 AS= I NKEYS : I F  A$= " " THEN 220 
ELSE END 

370 IF X A > X B  THEN D X =-5 ELSE DX= 
5 

380 I F  FS= " R "  THEN 4 1 0  
390 L I NE < XA , YA > - < X A+DX , YA > , PSET 
: X A= XA+3 * D X  
4 0 0  I F  ABS < XA-XB > >5 THEN 3 9 0  ELS 
E RETURN 
4 1 0  L I NE < XA+2 * D X , YA > - C XA+3 * D X , Y  
A > , PRESET : XA=X A+4 * D X : PSET < XB , Y A >  
4 2 0  I F  ABS < XA-XB > >5 THEN 4 1 0  ELS 
E RETURN 

430 I F  YA>YB THEN DY=-5 ELSE DY= 
5 

440 I F  FS= " R "  THEN 470 
450 L I NE < X A , YA > - < XA , YA+DY > , PSET : 
YA=YA+3* DY 
460 I F  ABS < YA-YB > >5 THEN 450 ELS 
E RETURN 
470 L I NE < XA , YA+DY > - < XA , YA+2* D Y >  
, PRESET : YA=YA+3* DY : PSET < X A , YB > 
480 I F  ABS C YA-YB > >5 THEN 470 ELS 
E RETURN 
490 IF X A > X B  THEN D X =-5 ELSE DX= 
5

< 

500 I F  YA >YB THEN DY=-5 ELSE DY= 
5 
5 1 0  I F  FS= " R "  THEN 540 
520 L I NE < XA , YA > - < X A+D X , YA+DY > , P  
SET : XA=XA+2 * D X : YA=YA+2* DY 
530 I F  ABS < X A-X B > >5 THEN 520 ELS 
E RETURN 
540 L I NE < XA+2 * D X , YA+2 * DY > - < XA+3 
* D X , YA+3* DY > , PRESET : XA= X A+3 * DX : Y 
A=YA+3* D Y : PSET < XB , YB > 

550 I F  ABS < XA-X B > >5 THEN 540 ELS 
E RETURN 

* * * *  AUST . TAX CALCULATOR * * * *  
H I TACH I PEACH 

1 REM * COPYR I GHT BY DAV I D  WEAVER 
2 REM * 1 1  P I NE GROVE SALE V I CTOR I A  3850 

05 1 4450 1 9  

3 REM * 0 3  APR I L  1 98 1  
1 0  REM * PROGRAM T O  COMPUTE NET I NCOME A 
ND TAX PAYABLE 

20 D I M  LL < 4 > , TD < 4 > , TC C 4 )  
30 A$= " $$####### . ## 
40 CLS 

50 PR I NT TAB C 25 J " PERSONAL I NCOME AND TAX 
PAYABLE " ;  

60 REM * COMPUTES NET I NCOME 

70 PR I NT : PR I NT : I NPUT " WHAT IS YOUR GROSS 
I NCOME FROM GROUP CERT I F I CATE " ; GC 
80 PR I NT : I NPUT" ANY OTHER I NCOME ? 

" ; O I 
90 PR I NT : PR I NT " YOUR TOTAL I NCOME I S  

II ; GC+O I 
1 00 PR I NT : I NPUT " WHAT ARE YOUR TOTAL DEDU 
C T I ONS 11 ; DD 
1 1 0 T I  = < GC+O I > -DD 

1 20 PR I NT : PR I NT 11 YOUR NET TAXABLE I NCOME 
I S  " ; T I 
1 30 PR I NT : I NPUT " WHAT I S  THE TAX PA I D  FRO 
M YOUR GROUP CERT I F I CATE " ; TP 
1 40 REM * PROGRAM TO F I ND TAX PAYABLE ON 

NET I NCOME 

1 50 REM * LL STORES LOWER L I M I T  OF TAX S 
CALE * TD STORES TAX DOLLAR ON 
LOWER L I M I T  

1 60 REM * TC STORES CENTS I N  THE DOLLAR 
ON NET I NCOME OVER THE LOWER L I M I T  
1 70 REM * I NPUTS TAX SCALES 
1 80 REM * SEARCH FOR F I RST VALUE IN L I ST 

LL WH I CH E XCEEDS T I  

1 90 FOR I = 1  T O  4 
200 READ LL C l > , TD < I > , TC C I >  
2 1 0  I F  LL < I >  < T I  THEN J = I  
220 NE XT I 
230 REM * PR I NT OUT I NCOME TAX PAYABLE 0 

N NET I NCOME T I  
240 I T = TD < J > +TC C J > * < T I -LL C J ) ) 
250 REM * CALCULATE ANY REBATES 
260 PR I NT : I NPUT " TOTAL REBATE CLA I MED AT 
I TEM 32 " ; RB 
270 I F  T I  < 1 7895 THEN 320 
280 PR I NT : I NPUT " LUMP SUM . PAYMENT AT I TEM 

7A 
HEN 320 

I I  ; LS: IF LS< 1 T 

290 T X =T I -LS : I F  C T I -4 1 95 > < LS THEN LS=T I -
4 1 95 

300 I F  T X < LL C J ) THEN J =J - 1 : GOT0300 

3 1 0  RB= I NT C < RB+ I T- C TD C J > +TC < J > * < T X-LL ( J )  
> +0 . 32*LS > > * 1 0 0+ . 5 ) / 1 00 
320 PR I N T : I NPUT " I NTEREST ON COM . GOVT . L 
DAN A T  I TEM 9 " ; R X :  RB= I NT < ( R 
B+ . l * R X > * 1 00 + . 5 ) / 1 00 
330 I T= I T-RB : I F  I T< O  THEN I T=O 

340 PR I NT : PR I NT " I NCOME TAX PAYABLE 
" ; I T 
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350 I F  I T  > TP THEN 390 
360 REM * PRI NTS OUT WHO OWES WHO 
370 PR I NT : PR I NT " THE TAX DEPARTMENT < * 0 
WES YOU * > " ;  I NT < « TP- I T  
) + . 005 ) * 1 00 ) / 1 00 

380 GOT0400 
390 PR I NT : PR I NT " <  * YOU OWE * > THE TAX 
DEPARTMENT " ;  I NT ( < < I T-TP 

) + . 00 5 > * 1 00 ) / 1 00 
400 I NPUT " DO YOU WANT TO CONT I NUE " ; Z$ 
4 1 0  I F  LEFT$ C Z $ , 1 ) = " Y "  THEN RESTOR E : GOTO 
40 ELSECLS : END 

420 REM * IF TAX SCALES CHANGE ALTER VAL 
UES IN DATA L I NES 
430 DATA 1 , 0 , 0  
440 DATA 4 1 95 , 0 , 0 . 32 
450 DATA 1 7894 , 4383 . 68 , 0 . 46 
460 DATA 35788 , 1 26 1 4 . 92 , 0 . 6  

* * * *  3-D CUBE * * * *  
H I TACH I PEACH 

1 0  REM * M I CR0-80 DEMO 
20 CLS : LOCATE37 , 1 1 : PR I NT " CUBE " : LOCATE37 , 

1 2 : .PR I NT " ==== " 
30 LOCATE7 , 1 8 : PR I NT " H I T  ANY KEY • • •  " 
40 A$= I NKEY$ : I F  A$= " " THEN 40 

50 CLS 
60 X 1 =200 : X 2=240 : X3=400 : X4=440 
70 Y 1 =26 : Y2=66 : Y3= 1 26 : Y4= 1 66 
80 DT= 1 000 : REM T I ME DELAY BETWEEN CHANGE 
s 
90 REM THE CUBE 
1 00 L I NE C X 1 , Y 1 > - < X3 , Y 1 > , PSET 
1 1 0 L I NE C X 1 , Y 1 > - < X2 , Y2 > , PSET 
1 20 L I NE < X 1 , Y 1 > - < X 1 , Y3 > , PSET 
1 30 L I NE < X2 , Y4 > - < X 1 , Y3 > , PSET 

1 40 L I NE < X2 , Y4 > - < X2 , Y2 > , PSET 

1 50 L I NE C X2 , Y4 > - < X4 , Y4 > , PSET 
1 60 L I NE < X 4 , Y2 > - < X 3 , Y 1 > , PSET 
1 70 L I NE < X4 , Y2 > - < X2 , Y2 > , PSET 
1 80 L I NE C X4 , Y2 > - < X 4 , Y4 > , PSET 
1 90 L I NE < X2 , Y2 > - < X4 , Y2 > , PSET 

200 L I NE < X2 , Y2 > - < X2 , Y4 > , PSET 
2 1 0  L I NE < X2 , Y2 > - < X 1 , Y 1 > , PSET 
220 XA=X3 : YA=Y3 : X B= X 1 : GOSUB340 
230 X A= X 3 : YA=Y3 : YB=Y 1 : GOSUB400 

240 X A=X 3 : YA=Y3 : X B= X 4 : YB=Y4 : GOSUB460 
250 FOR I = 1  TO DT : NEX T I 
260 XA=X 2 : YA=Y2 : X B= X 4 : F$= " R " : GOSUB340 

270 L I NE < X 3 , Y3 > - < X 1 , Y3 > , PSET 
280 X A=X 2 : YA=Y2 : YB=Y4 : GOSUB400 
290 L I NE C X 3 , Y3 ) - ( X3 � Y 1 > , PSET 
300 X A= X 2 : YA=Y 2 : X B=X 1 : YB=Y 1 : GOSUB460 
3 1 0  L I NE < X 3 , Y3 ) - C X4 , Y4 > , PSET 

320 FOR I = 1  TO DT : NE X T  I 
330 A$= I NKEY$ : I F  A$= " " THEN 1 90 ELSE END 
340 IF X A >X B  THEN DX=-5 ELSE D X =5 

350 I F  F$= " R "  THEN 380 
360 L I NE < � A , YA > - < XA+DX , YA > , PSET : X A=X A+3 
-*DX 

370 I F  ABS < X A-XB > >5 THEN 360 ELSE RETURN 
380 L I NE < XA+2 -*DX , YA > - < XA+3-*DX , YA > , PRESE 
T : XA=XA+4 * D X : PSET < XB , YA ) 

390 I F  ABS < X A-XB ) >5 THEN 380 ELSE RETURN 

400 I F YA >YB THEN DY=-5 ELSE DY=5 
4 1 0  IF F$= " R "  THEN 440 
420 L I NE < X A , YA > - < X A , YA+D Y > , PSE T : YA=YA+3* 
DY 
430 IF ABS < YA-YB > >5 THEN 420 ELSE RETURN 
440 L I NE C XA , YA+DY > - < X A , YA+2 * DY > , PRESET : 
YA=YA+3*DY : PSET ( X A , YB >  

450 I F  ABS < YA-YB > >5 THEN 440 ELSE RETURN 
460 I F  X A > X B  THEN D X=-5 ELSE DX=5 
470 IF YA :>YB THEN DY=-5 ELSE DY=5 
480 I F  F$= " R "  THEN 5 1 0  

490 L I NE < XA , YA > - < XA+D X , YA+DY > , PSET : XA=X 

A+2 * D X : YA=YA+2 * DY 

500 I F  ABS < X A-X B > >5 THEN 490 ELSE RETURN 

5 1 0  L I NE C XA+2 * DX , YA+2 * DY > - < XA+3 *D X , YA+3 
* D Y > , PRESET : XA=XA+3 * D X : YA=YA+3*DY : PSET < X  
B , YB > 
520 I F  ABS < X A-XB J >5 THEN 5 1 0  ELSE RETURN 

10 GOT020 : REM ** S k y d i ver /bas * *  Wr i t ten b y  C. Cranstone < C >  * *  
* *  Decemb er 1 98 1 : c omp at i b l e  wi th Trs-80 b oth * *  
* *  Model s and System-80 c omputer s .  * *  
* *  Wor k s  wi th any Dos , D i s k  b as i c 

20 CLS : TT=PEEK ( 1 6549 > * 2 56+PEEK < 1 6548 > : TA=TT+59 : M=TT+ 1 0  
3 0  M 1 = I NT < MI256 ) : M2= I NT < M-M1 * 2 56 ) : FORL=MTOM+47 : READZ : POKEL � Z : NE X  

T : I FTT< > 1 7 1 29ANDTT< > 1 7385THENDEFUSRO=M : CMD " T " ELSEPOKE 1 6526 , M2 : POK 
E 1 6527 , M 1  
4 0  DATA205 , 1 27 , 1 0 , 229 , 22 1 , 225 , 22 1 , 78 , 0 , 1 2 1 , 1 8 3 , 200 , 22 1 � 70 , 1 , 62 , 5 

, 2 1 1 , 25 5 , 1 6 , 254 , 22 1 , 70 , 1 , 62 , 6 , 2 1 1 , 255 , 1 6 , 254 , 1 3 , 32 , 235 , 22 1 , 35 , 22 1  
, 35 , 1 , 255 , 255 , 33 , 48 , 0 , 9 , 56 , 253 , 24 , 2 1 4  

5 0  TA=PEEI< ( 1 6549 ) J'j: 256+PEEK < 1 6548 ) +59 
60 POKETA , 1 00 : POKETA+ 1 , 1 00 :: POKETA+2 , 0 : C=USR < TA >  
7 0  CLS : CLEAR2000 : GOSUB790 : GOSUB 1 000 
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80 O=O : P=O : CLS : I N=O : F$= " " : 60SUB 1 09 0 : SC=O : C=O : TA=PEEK C 1 6549 > *256+ 
PEEK C 1 6548 ) +59 
90 60T0 1 30 
1 00 POKETA � 56 : POKETA+ 1 . 56 : POKETA+2 , 43 : POKETA+3 � 43 : POKETA+4 � 0 : C=U 

SR < TA J  
1 1 0 FORT%=P%-2TOP%+2 : PR I NT;iH%-63 � CHR$ C RND ( 63 )  + 1 29 ) ; :  PR I NT;iH%- 1 � C 

HR$ C RND < 63 ) + 1 29 J : N E X TT% : PR I NT@T%- 1 28- < T%-P% > , " S p 1 a t  ! " ; : PR I NT 

@O , CHR$ C 1 43 ) ; STR I N6$ ( 62 , 1 4 1 ) ; CHR$ C 1 43 J ; : PR I NT@ 1 28 , " You were f l att 
ened t o  a p u l p � " ; : PR I NT@ 1 92 � " P l ay ag a i n ? " ; : GOT0770 

1 20 FORJ = i  T0200 : N E X T  J :  CLS :  PR I NTCHR$ 0 43 ) ; STR I NG$ ( 62 ,  1 33 ) ; CHR$ ( 1 4  
3 > ; : PR I NT " You h ave l ost ! " : PR I NT " Th e  p l ane r an out of f ue l ! ! " : PR I N  
T : PR I NT " P l ay a g a i n ? " ; : GOT0770 
1 30 f'ORT%= 1 T054 : PR I NT@T% l' " " ; P 1 S ; : FORJ= 1 T 0 1 2 : NE X TJ : POKET A , 1 20 : PO 
KETA+ 1 , 1 : POKETA+2 , 0 : C=USR C TA J  
1 40 I F I NKEY$= " J " THEN 1 50ELSEPR I NT@T% � "  " ; P2S ; : FORJ= 1 T0 1 2 : N E X TJ : NE 
X TT%: 60T0 1 20 
1 50 FORY%=T%T050STEP2 : PR I NT@Y% , " " ; P 1 S ; : PR I NT@Y% , " " ; P2S ; : NE X T  
1 60 FORP%=T%TOT%+832STEP64 : PR I NT@P% , M$ C 1 J ; : Z X = 1 : 60SUB 1 70 : PR I NT@P 

% , MS C 2 > ; : Z X =2 : : 60SUB 1 7 0 : PR I NT@P% , M$ ( 3 ) ; : Z X=3 : 60SUB 1 70 : PR I NT@P'l. , M$ 
< 4 > ; : Z X =4: 60SUB 1 70 : PR I NT@P'l. , M$ C 5 J ; : Z X =5 : 60SUB 1 70 : PR I NT@P'l. , MS C 6 J ; :  

Z X=6 : GOSUB 1 70 : NE X TP% : GOT0 1 00 
1 70 I F I NKEYS= " R " THENAS=P% : 60T0200ELSE I F I NKEY$.= " S " THEN480 

1 80 I FPEEK C Y% + 1 5424 > >= 1 29ANDPEEK C Y%+ 1 5424 > < = 1 9 1 THEN 1 00 
1 90 PR I NT;i>O , CHR$ < 3 1  > ; :  C=USR C TA J : RETURN 
200 RANDOM : GOSUB500 : I FRND C 1 0 > =2THEN250ELSE2 1 0  
2 1 0  CLS : PR I NT@P'l.- 1 , C 1 $ ; : FORH= 1 T090 : NE X TH : CLS : PR I NT@P'l.- 1 , C2$ ; : FOR 
H= 1 T090 : NE X TH : FORR%=P'l.- 1 T0832STEP64 : Z X = 1 : 60SUB270 : PR I NT@R%+ I N , P$ C  
1 > ; : 60SUB270 : PR I NT@R%+ I N , P$ C 2 J ; : Z X=2 : GOSUB270 : PR I NT@R%+ I N , PS < 3 > ; :  

Z X=3 : 60SUB270 : NE X TR% :: PR I NT@O l' " Saf e l an d i ng ! � " ; 

220 POKETA , 89 : POKETA+ 1 , 89 : POKETA+2 , 56 : POKETA+3 , 56 : POKETA+4 � 0 : C=U 
SR < TA > : GOT0230 
230 R%=R%+ 1 28 : I FR%+ I N+64 >= 1 023THENR%=R'l.- 1 28ELSE I F X >=LEN ( GR$ ) -62T 
HEN X = 1 
240 PR I NT@65 , CHRS C 3 1 > ; : PR I NT@960 , M I DS < GRS , X , 62 > ; : PR I NT@R%+ I N+64 , 
C4S ; : FORK= 1 T0600 : NE X TK : GOT0730 
250 FORT%=TATOTA+ 9 : POKET'l. , 0+ 1 : 0=0+5 : NE X T : POKETA+ 1 0 , 0 : C=USR C TA > : I  
F X =OTHEN X = 1 ELSE I F X >=LEN C GRS ) -62THEN X = 1  
260 PR I NT@O , " Oh n o ! A c and l e � ! ! " ; :: PR I NT@P%- 1 , C 1 S ; : PR I NT@P%- 1 , CHR 
$ ( 3 1 J ; :: FORR%=P'l.- 1 T0832STEP64 :: PR I NT@R% , CCS ; : FORK= 1 T090 :: NE X TK :: PR I NT 
@O , CHRS ( 3 1 > ; : PR I NT@960 , M I DS C GRS , X , 62 ) ; : N E X TR% : P%=R'l. : 60T0 1 00 

270 I FPEEK C 1 4368 ) = 1 6THEN I N= I N- 1 : 60SUB440 : SC=SC+RND C 40 > :: FORT%=64T 
0896STEP64 : PR I NT@T% , CHRS < 30 J ; : NE X T : PR I NT@R%+ I N , P$ C Z X > ; 

280 I FPEEK ( 1 4368 ) =64THEN I N= I N+ 1 : 60SUB450 : SC=SC+RND < 40 > : FORT%=64T 
0896STEP64 : PR I NT@T% , CHRS < 30 > ; : NE X T : PR I NT@R%+ I N , PS C Z X > ; 
290 X = X +5 : I F X >=LEN < GR$ J -62THENX =OELSEPR I NT@96 1 , M I D$ C GRS , X , 62 > ; 

300 I FR%+ 1 5360+322+ I N >= 1 6383THENR'l.=R%-64ELSEI<O=PEEK C R%+ 1 5360+322 
+ I N >  

3 1 0  I FKO=ASC C " E " > THEN650ELSE I FKO=ASC C " T " > THEN630 

320 I FI<O=ASC C " L " > THEN670 
330 I FKO=ASC ( " X " ) THENPR I NT@O , " Saf e l and i n g � " ; : FORJ= 1 T0 1 50 : NEX T J : 
60T0230 
340 I FR%+322+ I N >= 1 023THEN7 1 0  
350 I F I NKEYS= " S " THEN480 

360 6 1 =RND < 959 > + 1 5360 : I FPEEK C G 1 > < >32THEN400ELSEPOKE6 1 - i , ASC < " * " >  
: POKE6 1 , ASC C " . " ) : POKE6 1 + 1 , ASC < " * " )  

370 POKE6 1 - 1 , 32 : POKE6 1 , 32 : POKE6 1 + 1 , 32 
380 WO=R%+ I N-65 :: I FW0< =- 1 THEN690ELSEPR I NT@R%+ I N-65 , E2S ; 
390 RETURNELSERETURN 
400 POKE6 1 - 1 , ASC C " ! " ) : POI<E6 1 , ASC ( " . " ) : POI<E6 1 + 1 , ASC < " � " ) 

4 1 0  POKETA , 67 :: POKETA+ 1 , 67 : POKETA+2 , 23 : POKETA+3 , 23 : POKETA+4 , 0 :: C=U 
SR < TA >  
420 PR I NT@O , CHRS C 30 > ; : FORJ = 1 T0 1 00 : NE X TJ : FORY%= < R%+ I N > T0832STEP64 

:: PR I NT@Y% , PS C 1 J ; : PR I NT@Y%- 1 , E2S ; : PR I NT@960 , M I D$ C GRS , X , 62 > ; :: NE X T : P 
R I NT@Y%+64 , C4S ; : FORK= 1 T0300 : N E X T K :: CLS :: PR I NTCHR$ C 1 43 ) ; STR I NGS C 62 , 1 

39 > ; CHRS C 1 43 ) ; : PR I NT : PR I NT : PR I NT " You wer e shot down ! " : PR I NT 
430 PR I NT " You wer e c ap t ured by enemy sol d i er s  an d sentenced t o " : 

PR I NT " s l ow t or t u r e ! " : PR I NT :: PR I NT " P l ay aga i n " ; : GOT0770 
440 FORT'l.=64T0896STEP64 : I FPEEK C T'l.+ 1 5360 ) < >32THEN I N= I N+2 : RETURNEL 
SENE X T :: RETURN 
450 FORT%= 1 27T0959STEP64 : I FPEEK C T'l.+ 1 5360 > < >32THEN I N= I N-2 : RETURNE 

LSEN E X T :: RETURN 
460 CLS : PR I NT@960 , M I DS < GRS , X , 62 > ; : PR I NT@R%+64+ I N , PS < 1 > ; : FORJ= 1 TO 
70 :: NEXTJ : CLS : PR I NT@960 , M I DS C GRS , X , 62 ) ; : PR I NT@R%+256+ I N , C4S ; : FORJ= 
1 T080 : NE XTJ 
470 RETURNELSERETURN 
480 FORT'l.=TATOTA+55STEP2 : POKET% , 1 5 : POKET%+ 1 , 255- I I : I I = I I +2 :: NEXTT 
% : POI<ETA+56 , 0 : C=USR C TA J  
490 P R I NT@O , " You � ve t a k en your sui c i d e p i l l ! " ; : FORJ = 1 T0300 : NE X TJ 
: CLS : PR I NTCHR$ C 1 43> ; STR I NGS C 62 , 1 37 > ; CHRS C 1 43 > ; :: PR I NT@ 1 28 , " You h av 
e c ommi t t ed sui c i de ! " ; : PR I NT@320 , " You d i ed of c y an i de p o i son i ng ! "  
; : PR I NT@448 , " P l ay agai n " ; : GOT0770 
500 POKETA , 1 2 :: POKETA+ 1 , 1 2 : POKETA+2 , 0 :: C=USR < T A > :: ON I NT C AS / 64 ) 60T05 

1 0 , 520 , 530 , 540 , 550 , 560 , 570 , 580 , 590 , 600 , 6 1 0 , 620 
5 1 0  SC= 1 000 : RETURN 

520 SC=2000 : RETURN 
530 SC=300 0 : RETURN 
540 SC=4000 : RETURN 
550 SC=5000 :: RETURN 
560 SC=6000 : RETURN 
S70 SC=7000 : RETURN 

580 SC=BOOO : RETURN 
590 SC=9000 : RETURN 
600 SC= 1 0000 : RETURN 
6 1 0  SC= 1 1 000 : RETURN 

620 SC= 1 2000 :: RETURN 
630 POI<ETA , 43 : POKETA+ 1 , 43 : POKETA+2 , 2 1 :: POKETA+3 , 2 1 : P.OKETA+4 , 0 : C=U 

SR < TA >  � 60SUB460 
640 PR I NT@O , " Cr ump ! ! ! ! " ; : FORJ = 1 T0350 : NE X TJ : CLS : PR I NTCHRS < 1 43 )  ; ST 
R I N6S ( 62 , 1 7 0 > ; CHRS C 1 43 > ; : PR I NT@ 1 28 , " You c r ashed i n t o  t r ees and b r  
o k e  y o u r  n ec k ! " : PR I NT : PR I NT " Can ' t  y o u  d o  anyth i n g r- i g h t ':'':' " : PR I NT :  

PR I NT " P l ay aga i n " ; : GOT0770 
650 POKETA , 7 0 :  POKETA+ 1 , 70 : POKETA+2 , 25 : POKETA+3 .•  25 : POKET A+4 . 0: C=U 
SR < TA > :: GOSUB460 
660 PR I NT@O , " Z ap ! ! !  ! " ; : FORJ = 1 T0350 : NE X TJ : CLS : PR I NTCHR$ ( 1 43 ) ; STR I 
NG$ ( 62 ,  1 39 }  ; CHRS < 1 43 ) ; : PR I NT ;i) 1 28 �  " You g ot entang l ed i n  p ower- l i n e 

s � " : PR I NT : PR I NT " The way you p l ay t h i s g ame i s  shoc k i n g ! ' ' : PR I NT : PR 
I NT " P l ay aga i n " ; : GOT0770 

670 POKETA � 40 : POKETA+ 1 , 40 : POKETA+2 � 60 : POKETA+3 � 40 : POKETA+4 , 0 : C=U 
SR < TA > : 60SUB460 
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680 PR I NT@O , " Bl ub b l ub b l ub � " ; : FORJ = 1 J0350 : NEX T : CLS : PR I NTCHR$ ( 1 4 
3 ) ; STR I NG$ ( 62 ,  1 79 ) ; CHR$ < 1 43 > ; :  PR I NT<iH 28 , " You 1 an d ed i n  a 1 a k e  and 

f r oz e  i nto a so l i d  i c i c l e � " : PR I NT : PR I NT " You d r owned i n  t h e  l ak e  
f i r st t h ough � " : PR I NT : PR I NT " Tr y  ag a i n " ; : GOT0770 
690 FORT%=TATOTA+9STEP2 : POKET% , 1 5 : POKET%+ 1 , RND < 1 00 > : NE X T : POKETA+ 
1 0 , 0 : C=USR < TA > : GOSUB460 
700 PR I NT@O , " R i p � " ; : FORJ = 1 T0 1 00 : NEXTJ : CLS : PR I NTCHR$ ( 1 43 ) ; STR I NG$ 
< 62 , RND < 63 ) + 1 29 > ; CHR$ ( 1 43 > ; : PR I NT@ 1 28 , " Your chute got t an g l ed up 

wi th the p l an e � " : PR I NT : P R I NT " You pul l ed the r i p c or d  t oo ear l y ! " : P  
R I NT : PR I Nr' Try agai n " ; : GOT0770 
7 1 0  GOSUB460 

720 PR I NT@O , CHR$ ( 1 43> ; STR I NG$ ( 62 , 1 34 > ; CHR$ ( 1 4 3 > ; : PR I NT@ 1 28 , " Crum 
p �  Har d gr ound � " : PR I NT " P l ay agai n " ; : GOT0770 
730 POKETA , 39 : POKETA+ 1 , 39 : POKETA+2 , 48 : POKETA+3 , 48 : POKETA+4 , 0 : FOR 
T%= 1 T0 1 0 : C=USR < TA > : NE X T  
7 4 0  I FSC >HSTHENHS=SC 
750 CLS : PR I NTCHR$ ( 1 43 > ; STR I NG$ ( 62 , 1 34 > ; CHR$ ( 1 43 > ; : PR I NT� 1 28 , " You 

h ave won ! � � � �  ! " : PR I NT " You wi l l  be r emember ed f or your g a l l an t  co 
nduct ! ! " : PR I NT 

760 PR I NT " Your f i n a l  score was " ; SC : P R I NT : PR I NT " The h i g hest scor 
e to date is " ; HS : PR I NT : P R I NT " P l ay agai n ? " ; : GOT0770 
770 I NPUTQ$ : I FLEFT$ ( Q$ , 1 ) = " Y " THEN80ELSECLS : PR I NTCHR$ < 1 43 > ; STR I NG 
$ ( 62 , 1 35 > ; CHR$ ( 1 43 > ; : PR I NT " * * SKYD I V I NG < C >  C .  Cr anston e .  Dec . ' 8  
1 Al l r i ghts r eserved * * " : PR I NTCHR$ ( 1 43 > ;" STR I NG$ ( 62 , 1 39 > ; CHR$ ( 1 4 
3 > : PR I NT : PR I NT : FORT%=TATOTA+99STEP2 
780 POKET% , 25 : POKET%+ 1 , P : P=P+2 : NE X T : POKETA+ 1 00 , 0 : C=USR < TA > : END 
790 RESTORE : FORT%= 1 T048 : READA : NEXT : FORT%= 1 5438T0 1 5856 : READA% : POK 

ET% , A% : NE X T : PR I NT�540 , CHR$ C 1 3 1 > ; CHR$ C 1 3 1 > ; STR I NG$ < 3 , 1 9 1 ) ; CHR$ ( 1 3 1  
> ; CHR$ ( 1 3 1 ) ; : PR I NT�603 , CHR$ ( 1 76 > ; CHR$ ( 1 9 1 > ; CHR$ < 1 3 1 > ; CHR$ < 1 3 1 > ; "  
II ; CHR$ < 1 3 1 > ; CHR$ < 1 3 1 ) ; CHR$ ( 1 9 1> ; CHR$ ( 1 76 ) ; 
800 FORT%= 1 5963T0 1 5972 : L 1 $=L 1 $+CHR$ ( PEEK < T% > > : N E X T : L2$=CHR$ ( 32 ) + 
CHR$ < 1 36 > +CHR$ < 1 9 1  > +CHR$ < 1 4  7 > + "  " +CHR$ < 1 63 > +CHR$ < 1 9 1  > +CHR$ < 1 32 > + "  

" +CHR$ ( 26 > +STR I NG$ ( 9 , 24 ) + "  " +CHR$ C 1 30 > +CHR$ < 1 43 > + " " +CHR$ ( 1 43) + 
CHR$ < 1 29 >  + "  

8 1 0  PR I NT�832 , CHR$ ( 30 > ; : P R I NT�640 , CHR$ ( 30 ) ; : P R I NT�603 , L 1 $ ; : PR I NT 
�768+ 1 0 , " Pr ess ' I ' f or i nstruc t i ons ,  " ENTER ' f or game ! " ; : I FPEEK < 1  
5359 > < >0THENK=PEEK < 1 5359 > : GOT0830ELSEFORJ= 1 T080 : NEXTJ 
820 PR I NT�603 , L2$ ; : PR I NT�B32+28 , 11 Geron i mo ! 11 ; : I FPEEK < 1 5359 > < >OTHE 
NK=PEEK < 1 5359 ) : GOT0830ELSEFOR J = 1 T080 : NEXTJ : GOT08 1 0  
830 I FK=20RK=3THEN850ELSE I FK= 1 THENRETURN 
840 GOT08 1 0  

850 CLS : PR I NT�O , STR I NG$ ( 64 , 1 34 > ; : PR I NT�896 , STR I NG$ < 64 , 1 64 > ; : FORT 

%= 1 T0 1 4 : PR I NT�T % * 64- 1 , CHR$ C 1 9 1 > ; CHR$ ( 1 9 1 > ; : NEX TT% : PR I NT�959 , CHR$ ( 
1 9 1 > ; : PR I NT�O , CHR$ ( 1 9 1 > ; 
860 PR I NT�66 , " Th e  year : 1 942 . 11 ; : PR I NT� 1 30 , " Th e  c o l d ,  FRENCH c ou 

ntry s i d e  i s  c overed w i t h  snow . " ; : P R I NT� 1 94 , " Your mi ssi on : saf el y 
l and b eh i nd enemy l i nes . " ;  

870 PR I NT�386 , " As t h e  DAKOTA t r an sport p l an e  f l ys over t h e  c ount 
rysi d e ,  you " ; : P R I NT�450 , " must j ump out of the p l ane and steer you 
r parachute t owards " ; : PR I NT�5 1 4 , " your f i n a l  dest i nat i on .  Use k ey 
s ' J '  - j ump . " ;  
880 PR I NT " ' R "' =r i p c or d " ;  
890 PR I NT�578 , " Use k eys "' < "'  & "' > ' t o  steer t o  t h e  l ef t  or r i ght g 
" ; : PR I NT�642 , " When you successf u l l y  l an d  w i t hout bei ng h i t  by sn i  
p er s , " ; : PR I NT�706 , " You wi l l  h ave won t h e  g ame . " ;  

900 PR I NT;i)770 , " You must r e i  ease yow� c h ute as c l ose as p ossi b l e 

to the " ; : PR I NT�834 , " gr ound or you r i s k b e i ng shot down . " ;  

9 1 0  PR I NT@92 1 , CHR$ ( 1 88 > ; : PR I NT�929 , CHR$ ( 1 88 > ; : I FPEEK < 1 5359 > < >0TH 
EN920ELSEPR I NT@922 , ST R I NG$ ( 7 , 32 > ; : FORJ = 1 T020 : NE X TJ : PR I NT�922 , " < En 
t er > " ; : FORJ = 1 T020 : NE X TJ : GOT09 1 0  
920 FORT%=66T0834STEP64 : PR I NT@T% , STR I NG$ ( 60 , 32 > ; : NE X T  
930 PR I NT@66 , " You c an c omm i t sui c i d e b y  p r essi n g  ' S ' i f  you f ee l  

t h a t  you " ; : PR I NT@ 1 30 � " c an not c ont i nue t h e  m i s s i on . I f  y o u  d o ,  y o  

u r  scor e = z i l c h " ; : PR I NT@ 1 94 , " and y o u  l ose mi ser ab l y ! " ; : PR I NT�258 
, " Somet i mes, you may g et a � cANDLE " < c: hute won ' t  open > and " ;  
940 PR I NT "  b e " ; : PR I NT@322 , " f l at t ened t o  a pul p when you make c on 
tact w i t h  the g r ound " ;  
950 PR I NT@379 , " . " ;  

960 PR I NT@450 , " X x Xx = On l y  k n own saf e l an d i ng spot . " ; : P R I NT�450+ 
64 , " Tt Tt = Tr ees . Contact f at a l ! " ; : PR I NT�450+ 1 28 , " L 1 L l  = La k e .  Su 

b-z ero t emper atures " ; : PR I NT;l)450+ 1 92 , " EeEe = E l ec tr i c i t y l i n es . Da 
nger 9 , 000 vol t s � " ;  
970 PR I NT@706 , " Your score i s  c a l c u l at ed on your j ump and the t i m  
e t a ken " ; : PR I NT@770 , " t o  succ essf u l l y  l an d  a l i ve ! ! � ! ! !  I t  may so 
und a " ; : PR I NT�834 , " d aun t i ng t a s k ! But r emember , i t ' s  f or your h om 
e coun t r y ! ! " ;  

980 PR I NT@92 1 , CHR$ ( 1 88 ) ; : PR I NT@929 , CHR$ ( 1 88 ) ; : I FPEEK < 1 5359 ) < >0TH 

EN990ELSEPR I NT@922 , STR I NG$ < 7 , 32 > ; : FORJ = 1 T020 : NE XTJ : PR I NT@922 , " < En 
t er > " ; : FORJ = 1 T020 : NE X TJ : GOT0980 
990 CLS : PR I NT : PR I NT : PR I NTCHR$ ( 23 } " G o o d  1 u c k ! ! " : PR 
I NT : PR I NT : PR I NT "  B e  h e r o  i c � " ; : FORJ = 1 T0 1 000 : NE X TJ : RET 
URN 

1 000 CLS : PR I NT@448 , CHR$ ( 23 > ; "  ** I n i t i a l i s i ng * * " ; 

1 0 1 0  RESTORE : FORT%=0T048 : READA : NE X T : FORT%= 1 5438T0 1 5856 : READA : NE X  
T : FORT%= 1 T059 : READA : P$ ( 1 ) =P$ ( 1 ) +CHR$ < A > : NE X T : FORT%= 1 T059 : READA : P$ 
< 2 > =P$ ( 2 ) +CHR$ < A > : NE X T : FORT%= 1 T076 : READA : P$ ( 3 ) =P$ ( 3 ) +CHR$ < A > : NE X T  
1 020 FORT%= 1 T0 1 0 : READA : M$ < 1 > =M$ ( 1 ) +CHR$ < A > : NE X T : FORT%= 1 T0 1 0 : READ 
A : M$ ( 2 ) =M$ ( 2 ) +CHR$ < A > : NEXT : FORT%= 1 T0 1 0 : READA : M$ < 3 > =M$ < 3 > +CHR$ < A > : 
NEX T : FORT%= 1 T0 1 0 : READA : M$ ( 4 ) =M$ ( 4 ) +CHR$ < A > : NE X T : FORT%= 1 T0 1 7 : READA 
: M$ ( 5 > =M$ ( 5 ) +CHR$ < A > : NE X T  
1 030 FORT%= 1 T0 1 7 : READA : M$ ( 6 ) =M$ ( 6 ) +CHR$ ( A ) : NE X T  
1 040 C l $=CHR$ ( 1 68 > +CHR$ ( 1 89 ) + " " +CHR$ ( 26 > +STR I NG$ ( 3 , 24 > +CHR$ ( 1 54 
) +CHR$ ( 1 43 )  +CHR$ ( 1 44 }  : C2$= .. II +CHR$ ( 1 84 )  +CHR$ ( 1 9 1  ) +CHR$ ( 1 89 )  +CHR$ ( 
1 44 ) +CHR$ ( 26 ) +STR I NG$ \ 5 , 24 ) +CHR$ ( 1 3B> +CHR$ ( 1 75 > +CHR$ < 1 43 ) +CHR$ ( 1 7 
5> +CHR$ ( 1 43 >  
1 050 C4$= " " +CHR$ ( 1 84 ) +STR I NG$ ( 4 , 1 9 1 ) +CHR$ ( 1 89 ) +CHR$ ( 1 44 > +CHR$ ( 2  

6 ) +STR I NG$ ( 8 , 24 ) +CHR$ ( 1 30 ) +STR I NG$ ( 3 � 1 3 1 > 
1 060 CC$=C 1 $+CHR$ ( 26 ) +STR I NG$ < 3 , 24 ) +CHR$ ( 1 37 ) +CHR$ ( 1 57 > +CHR$ ( 1 29 

) +CHR$ ( 26 ) +STR I NG$ < 3 , 24 > +CHR$ < 1 42 ) +CHR$ ( 1 38 ) +CHR$ < 1 32 )  
1 070 P 1  $=CHR$ ( 1 43 )  +CHR$ < 1 40 )  +CHR$ ( 1 40 )  + " ! ! " +CHR$ ( 1 40 >  +CHR$ ( 1 40 )  + 
CHR$ ( 1 9 1 > : P2$=LEFT$ ( P 1 $ , 7 ) +CHR$ ( 1 40 ) 
1 080 E2$=STR I NG$ ( 1 0 , " I I ) +CHR$ ( 26 )  +STR I NG$ < 1 0 ,  24 ) +STR I NG$ < 1 0 ,  .. II } 

+CHR$ ( 26 ) +STR I NG$ ( 1 0 , 24 ) +STR I NG$ < 1 0 , " " } +CHR$ ( 26 ) +STR I NG$ ( 1 0 , 24 ) + 
STR I NG$ ( 1 0 , " " } +CHR$ ( 26 > +STR I NG$ ( 1 0 , 24 > +STR I NG$ ( 1 0 � " " > +CHR$ < 26 ) + 
STR I NG$ ( 1 0 , 24 > +STR I NG$ ( 1 0 , 32 )  
1 090 GR$= " " : GR$=STR I NG$ ( 64 , RND < 63 ) + 1 29 > +ST R I NG$ ( 64 , RND ( 63 > + 1 29 ) 

1 1 00 GR$=LEFT$ ( GR$ , 1 0 ) + " t Tt T " +M I D$ ( GR$ , 1 1 ,. 1 2 ) + " EeEe " +M I D$ ( GR$ , 1 7  
, 4 > + " 1 Ll L " +M I D$ ( GR$ , 20 , 4 > + " Xx X x X x X x X x " +M I D$ ( GR$ , 25 , 5 ) + " eEeE " +M I D$ 
< GR$ , 30 , 6 ) + " L 1 L l " : GR$=GRS+GR$ 
1 1 1 0 RETURNELSERETURN 
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. I  

1 1 20 DATA 1 9 1 , 1 9 1 , 1 9 1 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 1 9 1 , 

1 9 1 , 1 89 , 32 , 32 , 32 , 32 , 32 , 32 , 32, 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 
32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 
, 32 , 32 , 32 , 32 , 1 9 1 , 1 9 1 , 32 , 32 , 1 9 1 , 1 44 , 1 58 , 1 29 , 1 9 1 , 32 , 1 9 1 , 32 

1 1 30 DATA32 , 32 , 32 , 32 , 1 9 1 , 32 , 1 9 1 , 32 , 1 3 1 , 1 9 1 , 1 3 1 , 32 , 1 9 1 , 32 , 1 9 1 , 32 ,  
1 9 1 , 1 3 1 , 1 3 1 , 32 , 1 9 1 , 1 3 1 , 1 9 1 , 32 , 32, 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 
, 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 1 9 1 , 1 9 1 , 32 , 1 9  

1 , 1 83 , 32 , 32 , 1 3 1 , 1 9 1 , 1 3 1 , 32 , 1 40 , 1 40 , 1 40 , 32 , 1 9 1 , 32 
1 1 40 DATA 1 9 1 , 32 , 32 , 1 9 1 , 32 ,  32 , 1 70 ,  1 76 ,  1 49 , 32 , 1 9 1 , 1 40 ,  1 40 , 32 ,  1 9 1 , 1 

88 , 1 43 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 3  
2 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 1 9 1 , 1 9 1 , 1 9 1 , 32 , 1 9 1 , 1 30 , 1 73 , 1 44 , 32 , 1 9  

1 , 32 , 32 , 32 , 32 , 32 , 32 , 1 9 1 , 1 9 1 , 1 59 , 32 , 1 76 
1 1 50 DATA 1 9 1 , 1 76 , 32 , 32 , 1 9 1 , 32 , 32 , 1 9 1 , 1 76 , 1 76 , 32 , 1 9 1 , 1 3 1 , 1 9 1 , 32 , 3  

2 , 32 , 32 , 32 , 32 , 32 , 32 , 32 � 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 ,  
32 , 32 , 32 , 32 , 3 2 , 32 , 1 3 1 , 1 37 , 1 40 , 1 76 , 1 44 , 3 2 , 1 3 1 , 1 40 , 1 76 , 32 , 32 , 1 37 , 1 4  
4 , 32 , 32 , 32 , 1 49 , 32 , 1 70 , 32 , 32 , 32 , 1 60 , 1 34 , 32 , 32 , 1 76 

1 1 60 DATA 1 40 , 1 3 1 , 32 , 1 60 , 1 76 , 1 40 , 1 34 , 1 3 1 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 ,  
32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 
, 32 , 32 , 32 , 1 30 , 1 3 1 , 1 40 , 1 64 , 1 76 , 1 3 1 , 1 72 , 1 76 , 1 8 1 , 1 76 , 1 76 , 1 40 , 1 29 , 32 , 

1 30 , 1 40 , 1 76 , 1 76 , 1 86 , 1 76 , 1 56 , 1 3 1 , 1 76 , 1 52 , 1 40 

1 1 70 DATA 1 3 1 , 1 29 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 
, 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 3 
2 , 32 , 32 , 32 , 32 , 1 3 1 , 1 29 , 32 , 32 , 1 75 , 1 8 1 , 1 36 , 1 83 , 1 9 1 , 1 87 , 1 32 , 1 86 , 1 59 , 3 
2 , 32 , 1 30 , 1 3 1 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 , 32 
1 1 80 DATA32 , 1 84 , 1 9 1 , 1 9 1 , 1 9 1 , 1 9 1 , 1 89 , 1 44 , 26 , 24 
1 1 90 DATA24 , 24 , 24 , 24 , 24 , 24 , 24 , 1 30 , 1 3 1 , 1 67 

1 200 DATA 1 83 , 1 67 , 1 83 , 1 35 , 1 3 1 , 26 , 24 , 24 , 24 , 24 
1 2 1 0  DATA24 , 24 , 24 , 24 , 32 , 32 , 32 , 1 37 , 1 57 , 1 29 
1 220 DATA32 , 32 , 26 , 24 , 24 , 24 , 24 , 24 , 24 , 24 
1 230 DATA24 , 32 , 32 , 32 , 1 38 , 1 38 , 32 , 32 , 32 
1 240 DATA32 , 1 60 , 1 88 , 1 88 , 1 88 , 1 88 , 1 80 , 32 , 26 , 24 
1 250 DATA24 , 2 4 , 24, 24 , 24 , 24, 24 , 1 36 , 1 43 , 1 59 
1 260 DATA 1 59 , 1 59 , 1 59 , 1 59 , 1 4 1 , 26 , 24 , 24 , 24 , 24 
1 270 DATA24 , 24 , 24 , 24 , 32 , 32 , 1 30 , 1 67 , 1 82 , 1 35 
1 280 DATA32 , 32 , 26 , 24 , 24 , 24 , 24 , 24 , 24 , 24 
1 290 DATA24 , 32 , 32 , 32 , 1 68 , 1 69 , 32 , 32 , 32 
1 300 DATA32 , 32 , 1 76� 1 76 , 1 76 , 1 76 , 1 44 , 32 , 26 , 24 
1 3 1 0  DATA24 , 24 , 24 , 24 , 24 , 24 , 24 , 1 60 , 1 90 , 1 9 1  
1 320 DATA 1 9 1 , 1 9 1 , 1 9 1 , 1 9 1 , 1 80 , 26 , 24 , 24 , 24 , 24 
1 330 DATA24, 24, 24, 24, 32 , 32 , 1 37 , 1 57 , 1 53 , 1 57 
1 340 DATA 1 29 , 32 , 26 , 24 , 24 , 24 , 24 , 24 , 24 , 24 
1 350 DATA24 , 32 , 32 , 32 , 1 62 , 1 67 , 32 , 32 , 32 , 26 
1 360 DATA24 , 24 , 24 , 24 , 24 , 24 , 24 , 24 , 32 , 32 

1 370 DATA32 , 1 30 , 1 30 , 32 , 32 , 32 , 32 
1 380 DATA 1 30 , 1 74 , 1 34 , 26 , 24 , 24, 24 , 32 , 1 33, 1 33 
1 390 DATA 1 36 , 1 74 , 1 40 , 26 , 24 , 24 , 24 , 1 36 , 1 29 , 1 37 
1 400 DATA 1 36 , 1 84 , 1 52 , 26 , 24 , 24 , 24 , 32 , 1 50 , 1 48 
1 4 1 0  DATA 1 60 , 1 84 , 1 76 , 26 , 24 , 24 , 24 , 1 60 , 1 34 , 1 64 
1 420 DATA 1 60 , 1 60 , 1 60 , 2 6 , 24, 24 , 24, 32 , 1 55 , 1 45 

1 430 DATA26 , 24 , 24 , 24 , 32 , 1 29 , 1 29 
1 440 DATA32 , 1 60 , 32 , 26 , 24 , 24 , 24 , 1 30 , 1 55 , 1 47 
1 450 DATA26 , 24 , 24 , 24 , 1 30 , 32 , 1 30 

***** MAGIC CUBE SOLVER ***** 

1 0  CLS : PR I NT@335 � CHR$ ( 23 > " MAG I C  CUBE " : PR I NT@596 , " SOLVER " : T=8 : GOS 
UB920 : CLS : PR I NTCHR$ < 28 )  

20 A$= " EDGE " : B$= " CORNER " : C$= " CENTRE " 
30 D$= " FRONT FACE " : E$= " R I GHT FACE " : F$= " LEFT FACE " : G$= " TOP FAC 
E " : H$= " BOTTOM FACE " : I $= " REAR FACE II 
40 J $= " A  QUARTER TURN CLOCKW I SE " : I<$= " A  QUARTER TURN ANT I CLOCKW I S  
E " : L$= " A  HALF TURN " : M$= " MOVE T O  NEX T  STAGE " : N$= " REPEAT LAST STAGE 

50 A= 1 : B=2 : C=3 : D=4 : E=5 : F=6 : G=7 : H=8 : I =9 : J= 1 0 : K= 1 1 : L= 1 2 : M= 1 3  
6 0  O$= " STAGE 1 - - PREPAR I NG THE BLUE FACE " : P$= " STAGE 2 - - THE M I  
DDLE LAYER " : Q$= " STAGE 3 - - THE LAST LAYER " : R$= " F I RST LAYER EDGE C 
UBES " : S$= " F I RST LAYER CORNER CUBES " : T$= " M I DDLE LAYER " : U$= " - CORN 
ER CUBES " : V$= " - EDGE CUBES " 
70 W$= "  - EDGE FL I PS AND CORNER TW I RLS " : Y$= " PRESS ANY KEY TO CON 
T I NUE . " 
80 PR I NT : PR I NT " TH I S  PROGRAMME I S  A STEP BY STEP METHOD FOR SOLV I 

NG THE PU Z ZLE " : PR I NT : PR I NT " OF THE MAG I C  CUBE . I T  I S  A ' REPEATABLE 

STEP ' METHOD THAT W I LL " : PR I NT 
90 PR I NT " ALLOW THE USER TO REPEAT THE STEPS I N  EACH STAGE UNT I L  

THEY " : PR I NT : PR I NT " HAVE THAT PART I CULAR STAGE SOLVED . THEY CAN THE 
N MOVE ON TO " : P R I NT 
1 00 PR I NT " THE NE XT STAGE UNT I L ,  F I NALLY , THE CUBE I S  SOLVED . " : PR 

I NT : PR I NT " F I RST WE W I LL NEED TO KNOW THE NAMES OF THE SMALL CUBES 
. " : PR I NT : P R I NTY $ : GOSUB900 

1 1 0 GOSUB850 
1 20 CLS : PR I NT@64 , 0$ 
1 30 PR I NT :  PR I NT " LOCATE THE BLUE I I ; C$ ; ,; SQUARE . II : P R I NT :  PR I NT "  TURN 

THE CUBE SO THAT TH I S  SQUARE IS ON THE " ; G$ : PR I NT : PR I NTY$ : GOSUB9 
OO: X $= " RE D "  

1 40 CLS : PR I NTO$ : PR I NTR$ : V=V+ 1 
1 50 PR I NTA ; " I F  EDGE CUBE W I TH BLUE AND " ; X $ ; " COLOUR I S  ON " : PR 
I NTH$ ; " THEN MOVE TO 3 ELSE CONT I NUE " : PR I NTB ; " BR I NG TH I S  CUBE TO 

BOTTOM BY TURN I NG APPROPR I ATE S I DE FACE " 
1 60 PR I NTC ; " I F  BLUE S I DE OF TH I S  CUBE I S  ON THE BOTTOM THEN ROT 
ATE " : PR I NT " BOTTOM FACE UNT I L  " ; X $ ; " COLOUR IS ON " ; X$ ; " FACE THEN 

" : PR I NT " ROTATE " ; X $ ; " FACE UNT I L  BLUE I S  ON THE BLUE FACE " : PR I NT 
D ; " I F  " ; X $ ; " S I DE OF TH I S  CUBE I S  ON BOTTOM THEN ROTATE " 
1 70 PR I NTH$ ; " THROUGH A QUARTER TURN TO BR I NG BLUE " : PR I NT " COLOUR 

OF TH I S  SMALL CUBE TO A FACE ADJ ACENT TO " ; X $ ; " FACE " : PR I NT " THEN 
S I MPLY ROTATE TH I S  FACE UNT I L  " ; X $ ; " COLOUR OF THE SMALL " 

1 80 PR I NT " CUBE IS ON " ; X$ ; " FACE THEN TURN " ; X $ ; " FACE UNT I L  THE 
BLUE " : PR I NT " COLOUR COMES TO THE BLUE FACE " : PR I NTY$ : GOSUB900 

1 90 ONVGOT0200 , 2 1 0 , 220 , 230 

200 X $= " 0RANGE " : GOT0 1 40 
2 1 0  X $= " YELLOW " : GOT0 1 40 
220 X $= " GREEN " : GOT0 1 40 
230 CLS : PR I NT@64 , " WE W I LL NEED TO E X PLA I N  TWO TERMS BEFORE PROCE 
ED I NG W I TH THE " : PR I NT " REMA I N I NG STEPS . " : PR I NT 
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240 PR I NT " CLOCI<W I SE TURN - TH I S  I S  A TURN I N  THE D I RECT I ON OF TH 

E CLOCK " : PR I NT " OF A PART I CULAR FACE WHEN I T  I S  THE FACE NEAREST T 
0 YOU . " : PR I NT " BE SURE TO REMEMBER THAT TH I S  D I RECT I ON W I LL � APPEA 
R� D I FFERENT " 

250 PR I NT " ON THE OTHER FACES AND I N  FACT W I LL APPEAR TO BE ANT I C  
LOCI<W I SE " : PR I NT " ON THE REAR FACE . " : PR I NT : P R I NT " ANT I CLOCKW I SE TURN 

- TH I S  W I LL BE THE OPPOS I TE TO THE ABOVE . " : PR I N T : PR I NT : PR I NT " WE 
W I LL REV I EW THE FACE NAMES " : PR I NTY$ : GOSUB900 : GOSUB850 

260 CLS : PR I NTO$ : PR I NTS$ 
270 P R I NTA ; " IF THERE ARE NO CORNER CUBES I N  THE " ; H$ : PR I NT " PRES 

S THE 1 KEY ELSE PRESS 2 " : GOSUB900:-0NZGOT0350 , 280 

280 CLS : PR I NTA ; " LOOK AT THE THREE COLOURS ON TH I S  SMALL CUBE AN 
D DETERM I NE " : PR I NT " THE POS I T I ON YOU REQU I RE IT TO BE MOVED TO . KE 
EP I NG THE " : PR I NT " BLUE FACE TO THE TOP ROTATE THE CUBE SO THAT THE 

NEW " 
290 PR I NT " POS I T I ON I S  AT THE FRONT UPPER R I GHT HAND CORNER " : PR I N  
T " * * * YOU MUST REMEMBER THE LOCAT I ON O F  EACH FACE COLOUR * * * " : PR I N  
TB ; " TURN THE BOTTOM FACE UNT I L  THE REQU I RE D  SMALL CUBE I S  AT THE " 

300 PR I NT " FRONT BOTTOM R I GHT HAND CORNER < D I RECTLY UNDER THE REQ 
U I RED " : PR I NT " LOCAT I ON OF TH I S  SMALL CUBE . " : PR I NTY$ : GOSUB900 : CLS 

3 1 0  PR I NTO$ : PR I NTR$ : PR I NT " PRESS 1 IF THE BLUE SQUARE IS ON THE " 
; DS : PR I NT " PRESS 2 I F  THE BLUE SQUARE I S  ON THE " ; E$ : PR I NT " PRESS 3 

I F  THE BLUE SQUARE I S  ON THE " ; H$ : GOSUB900 : CL S : PR I NTO$ : PR I NTR$ : 0  
N ZGOT0320 , 330 � 340 

320 PR I NT " BLUE SQUARE ON THE " ; D$ : PR I NTA ; DS ; J $ : PR I NTB ; H$ ; J$ : PR I N  
TC ; DS ; K$ : PR I NTY$ : GOSUB900 : GOT0260 

330 PR I NT " BLUE SQUARE ON THE " ; ES : PR I NTA ; ES ; K$ : PR I NTB ; H$ ; K$ : PR I N  
TC ; E$ ; J$ : PR I NTY$ : GOSUB900 : GOT0260 
340 PR I NT " BLUE SQUARE ON THE " ; H$ : PR I NTA ; E$ ; K$ : PR I NTB ; HS ; J $ : PR I N  
TC ; ES ; J S : PR I NTD ; HS ; L$ : GOT0330 

350 CLS : PR I NTO$ : PR I NTR$ : PR I NT "  E I THER YOU HAVE F I N I SHED AND ALL 
THE CUBES IN THE TOP LAYER " : PR I NT " ARE IN THE I R  CORRECT POS I T I ON < 
I N  WH I CH CASE YOU PRESS l ) " : PR I NT " OTHERW I SE YOU HAVE A SMALL CUBE 

THAT HAS TO BE REMOVED FROM " 
360 PR I NT " THE TOP LAYER AND REPLACED I N  I TS CORRECT POS I T I ON . " : P  
R I NTA ; " TURN THE WHOLE CUBE SO THAT THE SMALL CUBE TO BE MOVED I S  
" : PR I NT " AT THE FRONT UPPER R I GHT HAND CORNE R "  
3 7 0  PR I NTB ; E$ ; K$ : PR I NTC ; H$ ; J $ : PR I NTC ; ES ; J S : PR I NT " PRESS 1 T O  MOVE 

TO N E X T  STAGE OR 2 TO CONT I NUE TH I S  STAGE " : GOSUB900 : CLS : ONZGOT03 
80 , 280 

380 CLS : PR I NTP$ : PR I NT : PR I NT " TURN THE CUBE UPS I DE DOWN SO THAT TH 
E BLUE FACE IS ON THE " : PR I NTH$ ; " :  FROM TH I S  PO I NT ONWARDS WE W I LL 

NOT REFER TO " : PR I NT " SPEC I F I C  COLOURS BUT TO SPEC I F I C  FACES AND L 
OCAT I ONS . " 

390 PR I NT " THUS WE W I LL REV I EW THE NAMES OF THE I ND I V I DUAL SQUARE 
S THAT " : PR I NT " GO TO MAKE UP A S I NGLE FACE . THEN WE CAN CONT I NUE . " 

: PR I NT : PR I NT : PR I NTY$ : GOSUB900 : GOSUB850 : CLS 

400 CLS : PR I NTP$ : PR I NT " F I RST LOCATE AN EDGE CUBE I N  THE " ; GS ; " RE Q  

U I RED I N  THE " : PR I NTTS : PR I NT " I F  THERE A R E  N O N E  PRESS 1 OTHERW I SE P 
RESS 2 " : GOSUB900 : CLS : ONZGOT0450 , 4 1 0  
4 1 0  PR I NTPS : PR I NTA ; " ROTATE THE TOP FACE UNT I L  THE COLOURS O N  TH 

E SMALL EDGE " : PR I NT "  CUBE ARE THE SAME AS THE FRONT FACE AND THE 
LEFT FACE . LOOK " : PR I NT " AT THE TOP SQUARE OF TH I S  EDGE CUBE YOU W 
ANT TO MOVE . " 

420 PR I NTB ; " PRESS 1 I F  I T  MATCHES THE CENTRE SQUARE OF THE " ; F$ 
: PR I NTC ; " PRESS 2 I F  I T  MATCHES THE CENTRE SQUARE OF THE " ; DS : GOS 
UB900 : CLS: ON Z GOT0430 , 440 

430 PR I NTP$ : PR I NT " MATCH I NG CENTRE SQUARE OF " ; FS : PR I NT : PR I NTA ; D$ 
; J $ : PR I NTB ; G$ ; L $ : PR I NTC ; ES ; J $ : PR I NTD ; GS ; J $ : PR I NTE ; ES ; K$ : PR I NTF ; G$ 
; L$ : PR I NTG ; D$ ; K$ : PR I NT : PR I NTY$ : GOSUB900 : GOT0400 
440 PR I NTPS : PR I NT " MATCH I NG CENTRE SQUARE OF " ; DS : PR I NT : PR I NTA ; D$ 

; J $ : PR I NTB ; G$ ; L$ : PR I NTC ; E$ ; J $ : PR I NTD ; G$ ; K$ : PR I NTE ; ES ; K$ : PR I NTF ; G$ 
; LS : PR I NTG ; D S ; KS : PR I NT : PR I NTY$ : GOSUB900 : GOT0400 
450 CLS : PR I NTPS : PR I NT : PR I NT " I F  ALL " ; T$ ; " CUBES ARE I N  THE I R  COR 

RECT POS I T I ON PRESS l " : PR I NT : PR I NT " I F  NOT THEN PRESS 2 " : GOSUB900 : 
ONZGOT0490 , 460 
460 CLS : PR I NTP$ : PR I NT : PR I NT " TH I S  SEQUENCE W I LL REMOVE AN UNWANTE 

D EDGE CUBE FROM THE " : PR I NTT$ ; " AND PLACE IT I N  A USABLE POS I T I ON 
. " : PR I NT : PR I NT " TURN THE WHOLE CUBE < KEEP I NG THE BLUE FACE ON THE 
BOTTOM } " 
470 PR I NT " AROUND UNT I L  THE SMALL CUBE YOU W I SH TO S H I FT I S  AT TH 

E LEFT " : PR I NT " HAND FRONT EDGE - THAT I S  FAC I NG YOU . " : PR I NT : PR I NTY 
$ : GOSUB900 
480 CLS : PR I NTP$ : PR I NT : PR I NTA ; D$ ; J S : PR I NTB ; G$ ; L$ : PR I NTC ; E$ ; J$ : PR I  
NTD ; G$ ; J $ : PR I NTE ; E$ ; I<$ : PR I NTF ; G$ ; L$ : PR I NTG; D$ ; I<S : P R I NT : PR I NTY$ : GO 
SUB900 : GOT0400 

490 CLS : PR I NTQ$ : PR I NT : PR I NT " THERE IS NOW ONLY ONE LAYER TO BE CO 

MPLETED . YOU W I LL NEED TO " : PR I NT " CHECK WH I CH OF THE SMALL CUBES Y 
OU NEED TO MOVE BEFORE YOU " : PR I NT " PROCEED . SOME CUBES W I LL BE I N  
THE R I GHT PLACE BUT THE WRONG " 
500 PR I NT " WAY AROUND WH I LST OTHERS W I LL BE I N  THE WRONG POS I T I ON 
• YOU " : PR I NT " W I LL NEED TO CHECK WH I CH SEQUENCE OF MOVEMENTS YOU R 
EQU I RE . " : PR I NT " TO DO TH I S  WE W I LL HAVE A LOOK AT A SER I ES OF POSS 
I B I L I T I ES "  
5 1 0  PR I NT " I N  RELAT I ON T O  THE S I NGLE FACE O F  THE CUBE . WHEN YOU F 
EEL THAT " : PR I NT " YOU HAVE THE CORRECT SH I FT I NG POSS I B I L I TY JUST EN 
TER THE " :: PR I NT " NUMBER AT THE FRONT OF THE SEQUENCE AND THE MOVEME 
NTS W I LL "  
520 PR I NT " THEN B E  G I VE N . AFTER YOU HAVE E XECUTED THOSE MOVES YOU 

W I LL " : PR I NT " RETURN TO THE D I AGRAM OF POSS I BL E  MOVES . I F  YOU HAVE 
ALL THE " : PR I NT " CORNER CUBES I N  PLACE J UST PRESS 5 . " : P R I NTY$ : GOSU 

B900 
530 CLS : PR I NTQ$ : PR I NTU$ : PR I NT : PR I NT " ROTATE THE TOP FACE UNT I L  AT 

LEAST ONE CORNER CUBE IS IN THE " : PR I NT " CORRECT CORNER . DON ' T WOR 

RY ABOUT POS I T I ON ,  J UST THE CORNER " : PR I NT " NOW STUDY THE D I AGRAM T 
HAT FOLLOWS AND DETERM I NE THE REQU I RED " 

540 PR I NT " MOVEMENT . THE SEQUENCE W I LL BE CORNER TO CORNER . CHOOS 
E YOUR " : PR I NT " S I TUAT I ON AND ENTER THE APPROPR I ATE NUMBER " : PR I NT " D  
ON ' T  WORRY I F  THE CUBE SEEMS CHAOT I C  DUR I NG A SEQUENCE " 

550 PR I NT " TH I S  W I LL SORT I TSELF OUT BY THE END OF THE SEQUENCE . "  
: PR I NT : PR I NTY$ : GOSUB900 
560 GOSUB8 1 0 :: PR I NT=i>576 , " 1 .  1 TO 3 : 3 TO 7 : 7 TO 1 " : PR I NT=i>640 !' 

" 2 .  1 T O  7 : 7 T O  3 :  3 T O  l " : PR I NT=i>704 , " 3 .  1 T O  3 :  3 T O  l " : PR 
I NT@768 , " 4 .  3 T O  7 : 7 T O  3 " : P R I NT:i>832 , " 5 .  T O  PROCEED T O  " ;  V$ 
570 GOSUB900 : 0N ZGOT0580 , 590 , 600 , 6 1 0 , 620 
580 CLS : PR I NTQ$ ; U$ : PR I NT : PR I NTA ; F$ ; K$ : P R I NTB ; G$ ; J S : PR I NTC ; E$ ; J $ :  

PR I NTD ; G$ ; K$ : PR I NTE ; F$ ; J $ : PR I NTF ; G$ ; J $ :: PR I NTG ; E$ ; K$ : PR I NTH ; G$ ; K$ :  
PR I NT : PR ! NTY$ : GOSUB900 : GOT0560 
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590 CLS : PR I NTQ$ ; U$ : PR I NT : PR I NTA ; G$ ; J $ : PR I NTB ; E$ ; J $ : PR I NT C ; G$ ; K$ :  
PR I NTD ; F$ ; K$ : PR I NTE ; G$ ; J $ : PR I NTF ; E$ ; K$ : PR I NTG ; G$ ; K$ : P R I NTH ; F$ ; J $ :  
PR I NT : PR I NTY$ : GOSUB900 : GOT0560 
600 CLS : PR I NTQ$ ; U$ : PR I NT : PR I NTA ; D$ ; J $ : PR I NTB ; G$ ; K$ : PR I NT C ; I $ ; K$ : 

PR I NTD ; G$ ; J $ : PR I NTE ; D$ ; K $ : PR I NTF ; G$ ; K$ : P R I NTG ; I $ ; J $ : PR I NT H ; G$ ; L$ : 
PR I NT : PR I NTY$ : GOSUB900 : GOT0560 

6 1 0  CLS : PR I NTQ$ ; U$ : PR I NT : PR I NTA ; G$ ; J $ : PR I NTB ; D$ ; J$ : PR I NTC ; G$ ; J $ :  
PR I NTD ; E$ ; J$ : PR I NTE ; G$ ; K$ : PR I NTF ; E$ ; K$ : PR I NTG ; D$ ; K$ : PR I NT : PR I NTY$ 
: GOSUB900: GOT0560 
620 CLS : GOSUB8 1 0 :  PR I NT@57 6 ,  " 1 .  2 TO 8 :: 8 TO 4 :  4 TO 2 " : PR I NT@6 
40 , " 2 .  2 TO 4 : 4 TO 8 : 8 TO 2 " : PR I NT:i>704 , " 3 .  2 T O  8 AND 8 TO 

2 : 4 TO 6 AND 6 TO 4 " : P R I NT:i>768 , " 4 .  2 TO 6 AND 6 TO 2 : 4 TO 8 
AND 8 TO 4 "  
630 PR I NT@832 , " 5 .  T O  POS I T I ON COLOURS ONCE ALL TH I S  LAYER I S  LO 
CATED . " : GOSUB900 : 0N Z GOT0640 , 650 , 660 , 670 , 680 
640 CLS : PR I NTQ$ ; V$ : PR I NT : PR I NTA ; F$ ; L$ : PR I NTB ; G$ ; J $ : PR I NTC ; D$ ; K$ :  
PR I NTD ; I $ ; J $ : PR I NTE ; F$ ; L$ : PR I NTF ; D$ ; J $ : PR I NTG ; I $ ; K$ : PR I NTH ; G$ ; J $ :  
PR I NT I ; F$ ; L$ : PR I NT : PR I NTY$ : GOSUB900 : GOT0620 
650 CLS : PR I NTQ$ ; V$ : PR I NT : PR I NTA ; F$ ; L$ : PR I NTB ; G$ ; K$ : PR I NTC ; D$ ; K$ :  
PR I NTD ; I $ ; J $ : PR I NTE ; F$ ; L$ : PR I NTF ; D$ ; J $ : PR I NTG ; I $ ; K$ : P R I NTH ; G$ ; K$ :  
PR I NT I ; F$ ; L$ : PR I NT : PR I NTY$ : GOSUB900 :: GOT0620 
660 CLS : PR I NTQ$ ; V$ : PR I NT : PR I N TA ; E$ ; L$ : PR I NTB ; F$ ; L$ : PR I NTC ; H$ ; J $ :  

PR I NTD ; E$; L$ : PR I NTE ; F$ ; L$ : PR I NTF ; G$ ; L$ : PR I NTG ; E$ ; L$ : PR I NTH; F$ ; L$ : 
PR I NT I ; H$ ; J$ : PR I NTJ ; E$ ; L$ : PR I NTK ; F$ ; L$ : PR I NT : P R I NTY$ : GOSUB900 : GOT 

0620 
670 CLS : PR I NTQ$ ; V$ : PR I NT : PR I NTA ; E$ ; J $ : PR I NTB ; I $ ; J$ : PR I NTC ; G$ ; J $ :  
PR I NTD ; l $ ; K$ : PR I NTE ; G$ ; K$ : PR I NTF ; E$ ; L$ : PR I NTG ; D$ ; K$ : PR I NTH ; G$ ; K $ :  
PR I NT I ; D$ ; J$ : PR I NTJ ; G$ ; J $ : PR I NTK ; E$ ; J $ : PR I NT : P R I NTY $ : GOSUB900 : GOT 

0620 
680 CLS : PR I NTQ$ ; W$ : PR I NT : PR I NT " NOW ALL THAT IS NEEDED I S  FOR YOU 

TO POS I T I ON THE COLOURS " : PR I NT "  ON EACH OF THE CUBES I N  TH I S  F I N  
A L  LAYER . " : PR I NT : PR I NT " LOOK AT THE CUBE VERY CAREFULLY . " : PR I NT : PR 
I NT : PR I NTY$ : GOSUB900 
690 CLS : PR I NTQ$ ; W$ : PR I NT : PR I NT " A  TW I RL I S  DETERM I NED AS FOLLOWS : 
" : PR I NTA ; " HOLD THE WHOLE CUBE SO THAT THE SMALL CUBE TO BE TW I RL 
ED " : PR I NT " I S  AT THE UPPER R I GHT POS I T I ON . " 
700 PR I NTB ; " I F  THE COLOUR OF THE SQUARE ON THE FRONT FACE I S  TH 
E SAME " : PR I NT " AS THE COLOUR OF THE CENTRE SQUARE OF THE TOP FACE 
THEN TH I S " : PR I NT " SMALL CUBE W I LL NEED TO BE TW I RLED * CLOCKW I SE * 

7 1 0  PR I NTC; " I F  THE COLOUR OF THE SQUARE ON THE R I GHT HAND FACE 
I S  THE " : PR I NT " SAME AS THE COLOUR ON THE TOP FACE THEN TH I S  SMALL 
CUBE W I LL " : PR I NT " W I LL NEED TO BE TW I RLED * ANT I CLOCKW I SE * " : PR I NT 
: PR I NTY$ : GOSUB900 
720 CLS : PR I NTQ$ ; W$ : PR I NT : PR I NT " CORNER T W I RLS " : PR I NT : PR I NT " PRESS 
1 FOR TW I RLS < REMEMBER THAT IF THERE ARE THREE CORNERS " : PR I NT " TO 
BE TW I RLED TH I S  SEQUENCE W I LL NEED TO BE REPEATED UNT I L " : PR I NT " AL 

L CUBES ARE T W I RLED . " 
730 PR I NT " PRESS 2 TO REV I EW THE DEF I N I T I ONS . " : PR I NT " PRESS 3 TO F 
L I P  THE EDGES . " : GOSUB90 0 : 0NZGOT0740 , 690 , 760 
740 CLS : PR I NTQ$ ; W$ : PR I NT : PR I NT " CLOCKW I SE CORNER TW I RL " : PR I NT : PR I  
NTA ; E$ ; K$ : PR I NTB ; H$ ; J $ : PR I NTC ; E$ ; J $ : PR I NTD ; D$ ; J $ : PR I NTE ; H$ ; J$ : PR I  
NTF ; D$ ; K $ : PR I NTG ; " ROTATE TOP FACE Ul'c!T I L  THE SMALL CUBE T O  BE ROT 

ATED " 

750 PR I NT " ANT I CLOCKW I SE I S  AT THE TOP R I GHT HAND CORNER . " : PR I NT :  
PR I NTY$ : GOSUB900 : CLS : PR I NTQ$ ; W$ : PR I NT : PR I NTH ; D$ ; J $ : PR I NT I ; H$ ; K$ : P  
R I NTJ ; D$ ; K$ : PR I NTK ; E$ ; K$ : PR I NTL ; H$ ; K$ : PR I NTM ; E$ ; J $ : PR I NT : PR I NTY $ :  
GOSUB900 : GOT0720 

760 CLS : PR I NTQ$ ; W$ : PR I NT : PR I NT " EDGE FL I PS - TO F L I P  ONE PA I R " : PR 

I NT : PR I NTA ; " START W I TH ONE OF THE PA I R  I N  THE TOP FRONT POS I T I ON 
" : PR I NTB ; D$ ; J $ : PR I NTC ; G$ ; J $ : P R I NTD ; H$ ; K$ : PR I NTE ; F$ ; L$ : PR I NTF ; G$ ; L 
$ : PR I NTG ; H$ ; L$ : PR I NTH ; E$ ; J $ : PR I NT : PR I NTY$ 
770 GOSUB900 : CLS : PR I NT " EDGE FL I PS - PART 2 " � PR I NT : P R I NTA ; " DO NO 

T CHANGE THE OR I ENTAT I ON OF THE CUBE . " :: PR I NT B ; " ROTATE TOP FACE U 
NT I L  OTHER CUBE OF PA I R  BE I NG F L I PPED I S " : PR I NT " I N  THE TOP R I GHT 
POS I T I ON . " 
780 PR I NTC ; E$ ; K$ : PR I NTD ; H$ ; L$ : PR I NTE ; G$ ; L$ : PR I NTF ; F$ ; L$ : PR I NTG ; H 

$ ; J $ : PR I NTH; G$, K$ : PR I NT I ; D$ ; K$ : PR I NT : PR I NT " PRESS 1 TO REPEAT OR 2 
I F  COMPLETED . " : GOSUB900 : 0N ZGOT0760 , 79 0  

7 9 0  CLS : P R I NT«>386 , CHR$ < 23 > " CONGRATULAT I ONS . " 
800 GOT0800 

8 1 0  CLS : PR I NT@O , " THE CUBE POS I T I ON NUMBERS FOR THE MOVEMENT SEQU 
ENCES BELOW " 
820 PR I NT@ 1 53 , A : PR I NT@ 1 58 , B : P R I NT@ 1 63 , C : PR I NT@28 1 , D : PR I NT@286 , E : 
PR I NT@29 1 , F : pR I NT@409 , G : P R I NT@4 1 4 , H : PR I NT@4 1 9 , I 
830 FORX =45T075 : SET < X , 4 > : SET < X , 1 0 > : SET < X , 1 6 > : SET < X , 22 > : NE X T X : FOR 
Y=4T022 : SET < 45 , Y > : SE T < 55 , Y > : SET < 65 , Y > : SET < 75 , Y > : NE X TY 
840 RETURN 
850 CLS 

860 PR I NT@ 1 0 , " A  S I NGLE FACE OF THE CUBE SHOW I NG NAMES . " 
870 PR I NT:i>202 , B$ : PR I NT@2 1 4 , A$ : PR I NT:J>226 , B$ : PR I NT@458 � A$ : PR I NT@47 
O , C$ : PR I NT@482 , A$ : PR I NT:i>562 , " H I T  ANY K EY " : PR I NT@626 � " TO RETURN . " :  
PR I NT:a>7 1 4 , B$ : PR I NT@726 , A$ : PR I NT:i>738 , B$ 

880 FOR X = 1 6T088 : SET < X , 4 > : SET < X , 1 6 > : SET < X , 28 > : SET < X , 40 > : NEXTX : FOR 

Y=4T04 0 :: SET < 1 6 , Y > : SET < 40 , Y > :: SET < 64 , Y > : SE T < 88 , Y > : NEXTY 
890 GOSUB900 : RETURN 
900 Z$= 1 NKEY$ : 1 F Z $= " " THEN900 
9 1 0  Z =VAL < Z $ > : RETURN 

920 FOR N= 1 TO < T * 250 ) : NEXTN : RETURN 

1 0  REM #### NEWS J UMBLED PLAYERS F I NDER #### 
#### COPYR I GHT GEOFFREY EGEL 1 8  STURT ST LOXTON AUG 1 98 1  ##### 

20 CLEAR 5000 : CLS 
30 DATA GLENELG , J . PAYNTER , R . WALTER , M . LUNN I S , S . COPP I NG , S . KERNAHAN 
, R . SEWER , D . MARSHALL , D . RADY , C . MCDERMOTT , D . HOLST , P . WESTON , P . JOHNSTO 
N , J . L I THOU , K . KUHLMANN , M . FARQUHAR , C . MACV I CAR , G . CORNES , P . MC I NERNEY � 
C . VE I DE , L . TWELVFTREE , J . SEEBOHM 

40 DATA P . CAREY , P . ROGERS , N . CALDWELL , A . SYMONDS , P . BROWN , D . ARMF I EL D  
, M . GREENSLADE , J . SEEBOHM , M . HARR I SON 

50 DATA 0 
60 DATA TORRENS , M . HEWETT , R . GALT , T . HANK , K . H I LL , D . I NGL I S , T . H I LL , A .  
GREEN , K . MCSPORRAN , R . MANOUGE , P . PH I LL I POU , S . GRAMBEAU , S . WH I TE , R . ENR I 

GHT , L . ROBSON , P . ROBERTS , T . RENDELL , I . HANAJ A , M . FOOTE , N . ROBERTS, J . CUN 
N I NGHAM , G . TR I PP , I . HEWETT 
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70 DATA I . HEWETT , G . FLANAGAN , B . M I LLER , B . HANK , M . GEORGE , S . BUCKLEY ,  

I . HEWETT , P . JOHANSON , B . M I LLER , R . D I OR I O , D . SYMONDS � P . DROGEMULLER , I . H  
ANNA 

80 DATA 0 
90 DATA WESTADEL I ADE , S . WELLS , R . LUDERS , G . MORR I S , T . THORN , D . KENNEDY 

, J . FALT I NG , G . F I ELKE , L . WATSON , R . DONALDSON , D . DREW , R . HAYES , A . BURGESS 
, R . W I NTER , M . DAVOREN , J . KANT I LAFTAS , M . GREGG , I . BORCHARD , S . RECHNER , S . 
BECHNER , R . BENNET T , P . MEURET 
1 00 DATA G . MORR I S , T . BURGESS , B . L I NDNER , R . HAYES , P . KENNEDY , R . HAM I L  

TON , M . BEECH , T . BURGESS , D . DEJONG 
1 1 0 DATA 0 
1 20 DATA SOUTHADEL I ADE , W . SLATTERY , G . L I NKE , P . COLL I NS , G . A I TK EN , J . S  
CHNEEB I CHLER , J . DAWK I NS , R . WH I TE , P . CRATE , P . HARRAD I NE , G . MOUSLEY , G . BR 
OOKSBY , J . ALLEN , S . BULTER , P . BROOKSBY , S . PALMER , R . HAWK I NS, G . BAYNES , M . 
NALEY , S . KUSS , M . SCHUL Z 
1 30 DATA G . BROOKSBY , R . HATELY , R . DAWK I NS , M . KEAM , R . DAWK I NS , S . EMERY , 
T . ALLEN , B . HONOR , S . PALMER , G . FARQUHAR , D . FA I RCLOUGH , P . WOULD , A . MC I NT 
YRE 
1 40 DATA 0 
1 50 DATA STURT , T . S I MS , P . HOLL I S , P . HE I NR I CH , M . GRAHAM , G . W I SEMAN , E . F  
RY , C . F I ELKE , P . FR I EDR I CHS , R . W I LSON , C . CASEY , R . MAGAREY , K . KLOMP , G . LEO 
NARD , R . H I LL , N . WARK , F . SP I EL , N . CRA I G , J . DERR I NGTON , P . HARGREAVES , G . RE 
ED , K . SM I TH 
1 60 DATA P . HOLL I S , B . HOWARD , G . WH I TTLESEA , P . S I MOUNDS , M . H I ENR I CH , G 
. ZURB I N I CH , K . WHYATT , G . BRAND , K . SM I TH , J . HUNT , D . SM I TH 
1 70 DATA 0 

1 80 DATA PORTADEL I ADE , S . W I LL I AMS , T . EVANS , G . BOYD , D . CAH I LL , R . J OHNS 
TON , R . AG I US , K . K I NNEAR , S . CL I FFORD , P . BELTON , P . HOFNER , G . PH I L I PS , A . G I 
LES , I . BRADMORE , T . SORRELL , I . ECKERMAN , C . NATT , R . EBERT , B . CUNN I NGHAM , M  
. HAM I L , A . PORPLYC I A  
1 90 DATA C . EBERT , G . NATT , D . GRANGER , A . MARTYN , L . WARREN , B . ABERNETHY , 
D . HUGHES , R . AG I US , B . COLE , M . ERREY 
200 DATA 0 
2 1 0  DATA CENTRALD I STR I CT , C . MCLAY , M . GEORGE , I . MCKAY , S . TR I GG , P . BEYT 
H I EN , P . GRAHAM , P . V I VAN , S . G I LL I ES , S . L I VESEY , L . STONE , C . EARNSHAW , D . CO 
W I E , G . MUT Z E , M . OBR I EN , T . MOORE , R . VANDOMMELE , M . NORSWORTHY , K . L I ENERT , 
J . LOKAN 
220 DATA G . EDWARDS , D . HART , G . G I LL I ES , P . MOBBS , M . PR I OR , D . CLOHESS Y , P 
. BUBNER , S . BOEHM , W . COCHRANE , J . PLATTEN , W . W I LSON , B . GRAHAM , M . WR I GHT 

230 DATA 0 
240 DATA WOODV I LLE , R . MANSF I ELD , G . HEW I TT , R . BEECROFF , P . WELSH , W . CAR 
TY , N . MCCORMACK , D . WATSON , B . CLOSE , A . MATHESON , C . SCHEER , M . PARKER � L . HE 
AVEN , S . REARDON , W . DAV I S , C . LUKOS I US , T . MCLEOD , A . LENNON , R . HUPPA1 Z , B . T  
YRRELL , I . DETTMANN 

250 DATA I< . MANSF I ELD , T . P I ERSON , W . CARTY � C . DOWSETT , J . S I MPSON , R . KE R  
STEN , B . BEECROFT , P . BOLTON , L . R I CHARDS , G . SHEER , D . BOLTON , B . TONK I N , K . C  
RANE � W . DAV I S , B . TONK I N , M . LOCKWOOD 
260 DATA 0 
270 DATA NORTHADEL I ADE , P . MAKS I MOV I C , G . SCHM I DT , G . MCADAM , C . STANBR I 
DGE , P . ARNOLD , D . ALGATE , B . PH I L I PS , J . R I LEY , R . GEHL I NG , W . STR I NGER , T . CL 
I SBY , S . FORTH , D . T I LLER , S . KERLEY , R . ROBRAN , M . REDDEN , G . SCHLE I N , N . NUNA 
N , P . CLOKE , D . CONDER 

280 DATA T . ROACH , B . STR I NGER , K . GREEN , C . PELLE , W . LOKAN , A . STR I NGER , M  
. ELL I S , D . W I LDY , T . GRENFELL , S . MOLLOY 

290 DATA 0 

300 DATA NORWOOD , G . DALWOOD , N . BUTTON , G . MEN Z EL , D . FOSD I KE , B . HARTF I E  

LD , R . WOODCOCK , D . J ENK I NS , P . GALLAGHER , K . THOMAS , A . A I GH , J . TH I EL , F . STE 
MPER , G . N I CHOLSON , G . DUNSTAN , T . BELL , U . COLASANTE , P . ADLER , G . TURB I L , D .  

SEROT Z K I , S . HOFFMANN 
3 1 0  DATA N . BALME , P . I UL I ANO , A . A I SH , M . NOBLE , J . SAMBELL , M . A I SH , D . FOS 
D I KE , G . HUGHES , B . W I NTER ; K . THOMAS , G . ME N Z EL , T . HO I LE , N . PEARSON , J . GALL 
AGHER 
320 DATA O , END 
330 P R I NT " JUMBLED PLAYERS "·:  PR I NT STR I NG$ ( 63 ,  1 40 ) : PR I NT " I NSTRUC 
T I ONS Y / N "  
340 A$= I NKEY$ : I F  A$= " " THEN 340ELSE I F  A$= " Y "  THEN 750 
350 CLS : PR I NT " JUMBLED NAMES DECODER " : PR I NT STR I NG$ ( 63 , 1 40 > : L$= " /  
" : C$= " . - " : W$= " " : PR I NT;))768 , STR I NG$ ( 63 , 1 40 ) : PR I NT "  A PROGR 
AM BY GEOFF EGEL " : PR I NT STR I NG$ ( 63 , 1 40 >  
360 PR I NT;i) 1 28 , " ENTER THE NEWS JUMBLED PLAYERS " : I NPUT " LETTERS " ;  
W$ : I F  W$= " " THEN 360ELSE W$=W$+C$ : J $=W$+L$ 
370 PR I NT;))64 , 
380 T==T+ 1 : ON T GOTO 390 , 400 , 4 1 0 , 420 , 430 , 440 , 450 , 460 , 470 , 480 , 720 
390 A$== " GLENELG " :  GOTO 490 
400 A$= " TORRENS " : GOTO 490 
4 1 0  A$= " WESTADEL I ADE " : GOTO 490 
420 A$= " SOUTHADEL I ADE " : GOTO 490 
430 A$= " STURT " : GOTO 490 
440 A$= " PORTADEL I ADE " : GOTO 490 
450 A$= " CENTRALD I STR I CT " : GOTO 490 
460 A$= " WOODV I LLE " : GOTO 490 

470 A$= " NORTHADEL I ADE " : GOTO 490 
480 A$= " NORWOOD " 
490 T$=J $ 
500 X=LEN ( A$ ) : U=LEN < T$ )  

5 1 0  FOR F= l T O  X : Z =O 

520 P$=M I D$ ( A$ , F , l > : I F P$= " / "  THEN 570 
530 Z = Z + l : I F Z >U THEN F=X : Z =O : GOTO 380 
540 F$=M I D$ ( T$ , Z , 1 >  
550 I F  F$=P$ THEN H$=M I D$ ( T$ , 1 , Z - 1 > : Z $=M I D$ ( T$ , Z + l ) : T$=H$+ Z $ : GOT 
0 570 
560 GOTO 530 
570 NE X T  F :  PR I NT A$ : AA= l 
580 E=E+ l : READ N$ : I F  N$< >A$ THEN 580 
590 READ N$ 
600 I F  N$= " 0 "  THEN 380 
6 1 0  J $=W$ : l $= " - "  

620 N$=N$+ l $+A$+L$ : R=LEN < N$ ) : Q=LEN ( J $ )  
630 FOR K= 1 T O  R : S=O 

640 P$=M I D$ < N$ ,  K ,  1 > : I F  P$=" / "  THEN 690 
650 S=S+ 1 : IF S >Q THEN K=R : S=O : GQTO 7 1 0  
660 F$=M I D$ ( J $ , S , 1 )  

670 I F  F$=P$ THEN H$= M I D$ ( J$ , 1 , S- l ) : Z $=M I D$ ( J$ , S+ 1 ) : J $=H$+Z$ : Q=Q 
+ 1 : GOTO 690 
680 GOTO 650 
690 NE X T  K 
700 FF= l :: PR I NT N$ , J$ 
7 1 0  J $=W$ : K=R : GOTO 590 
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720 I F  AA=O THEN PR I NT " TH I S  CLUB DOES NOT E X I ST I N  SOUTH AUST " :  
GOTO 730ELSE I F  FF=O THEN PR I NT " TH I S  SURNAME NOT I N  DATA F I LE "  
730 PR I NT " SEARCH COMPLETE D "  
7 4 0  END 

750 CLS : PR I NT " J UMBLED PLAYERS DECODER " : PR I NT STR I NG$ ( 63 , 1 40 > : PR I  
NT " TH I S  PROGRAM I S  SU I TABLE FOR DECOD I NG J UMBLED NAMES PROV I D I NG 

THE PLAYERS F I RST I N I T I AL ALONG W I TH A FULLSTOP AND SURNAME I S  
ADDED I NTO THE DATA L I NES 

760 PR I NT " THE TEAM NAME SHOULD BE ADDED F I RST BEFORE PLAYERS NAM 

ES IF YOU ARE MAK I NG AN I NTERSTATE VERS I ON OF TH I S  PROGRAM AND W 
HEN A COMPLETED TEAM I S  ENTERED ( 0 )  SHOULD ALSO BE ADDED TO 
THE DATAL I NE "  

770 PR I NT " THE VERS I ON HERE I S  SU I TABLE FOR THE NEWS TANGLED PLA 
YERS AND ALL THAT IS NEEDED I S  TO ENTER THE LETTERS WHEN REQUES 
TED YOU SHOULD ALSO CHECK THE V I TAL STAT I ST I CS FOR NAMES THAT 

ARE NOT I N  THE DATA F I LE AND ADD THEM " 
780 PR I NT "  PRESS ANY KEY TO CONT I NUE " 
790 A$= I NKEY$ : I F  A$= " " THEN 790ELSE 350 

1 0  , * * * * * * * * * * * * * * * * * * * * * * * * *  
MATR I X  MAN I PULAT I ON 

< C >  1 980 BY MART I N  DOWNEY 

* * * * * * * * * * * * * * * * * * * * * * * * *  

2 0  Y=O : I = 1 : CLS : PR I NTTAB < 1 2 > ; " MATR I X  MAN I PULAT I ON ( BY M . DOWNEY ) " :  

PR I NT 
30 ME=MEM/ 6 : D I MA < ME >  
40 PR I NT : PR I NTY ; " MATR I CES ALREADY DEF I NED " : PR I NT " MATR I X  I NSTRUCT 
I ONS : " 
50 PR I NT " PR I NT= 1 : DEF I NE=2 : MULT=3 : ADD/SUB=4 : I NVERSE=5 : D 
ELETE=6 " 
60 I NPUT Z : CLS : ONZGOSUB80 . 1 40 , 1 90 . 3 1 0 , 390 . 690 

70 GOT040 
80 I FY=ORETURN 
90 W=O : FOR X = 1 TOY : PR I NT " MATR I X " o X  
1 00 W=W+2 : M=A ( W- 1 > : N=A C W )  
1 1 0 FORR= 1 TOM: FORC= 1 TON : W=W+ 1 : PR I NTTAB C C C- 1 > *6 > A < W ) ; 
1 20 NEXTC : PR I NT : NE XTR : I NPUT " PRESS < ENTER ) TO CONT I NUE " : A$ : I F Z< > 1  

RETURN 
1 30 NEXTX : RETURN 
1 40 CLS : PR I NT " MATR I X " :; Y+ 1  
1 50 I NPUT " NUMBER OF ROWS �" COLUMNS : R .  C " :; M .  N :  A ( I >  =M : A ( I + 1 )  =N 
1 60 Y=Y+ 1 :  I = I + 2 : PR I NT " ENTER ONE ELEMENT AFTER EACH ' ? ' " 
1 70 FORR= 1 TOM : PR I NT " ROW " = R ; : FORC= 1 TON : PR I NT;]) < 1 30+R* 64+C * 6 > . " " :; : I  

NPUTA ( I }  

1 80 I = I + 1 : NEX TC : N E X TR : RETURN 
1 90 I NPUT " F I RST MATR I X ' S NUMBER " :; A: I F  C A< 1 )  + < A >Y > THENRETURN 
200 I NPUT " MULT I PL I ED BY � CONSTANT= !  OR MATR I X=2 " ; V : I FV= 1 THEN28 

(l 
2 1 0  I NPUT " SECOND MATR I X ' S  NUMBER " ; B : I F < B< 1 > + < B :>Y > RETURN 
220 GOSUB660 : A < I - 1 ) =P : I FN< >OTHENPR I NT " NOT POSS I BLE " : I = I -2 : RETURN 
230 I F < I +M*P+ 1 0 > >METHEN720 

240 FORJ=OTO < M- 1 ) : FORH=OTO < P- 1 > : A C I ) =O : FORK=OT0 ( �- 1 ) 

250 A ( I >  =A ( I )  +A < L+J *N+I O *A ( Q+K*P+H ) : NEX T!< 
260 I = I + 1 : NEXTH : NEXTJ : Y=Y+ 1 
270 PR I NT " MATR I X " ; A ; " T I MES MATR I X " ; B :; " G I VES MATR I X " :; Y : GOT0 1 00 
280 I NPUT " CONSTANT OF MULT I PL I CAT I ON " :; K : GOSUB660 
290 FORJ = 1 TO < M* N > : A < I > =A C L+J - 1 > *K : I = I + 1 : NE XTJ 
300 Y=Y+ 1 : PR I NT " MATR I X " ; A :; " T I MES " : K < " G I VES MATR I X " :; Y : GOT0 1 00 
3 1 0  B$= " PLUS ( " : I NPUT " F I RST MATR I X ' S  NUMBER " :; A : I F < A< l > + < A >Y > RETU 
RN 
320 I NPUT " MULT I PLE OF ADD I T I ON .  < - 1  G I VES M I NUS • + 1  G I VES PLUS ) 
" ;  v 
330 I FV< OB$= " M I NUS ( "  
340 I NPUT " SECOND MATR I X ' S  NUMBER " :; B : I F < B< 1 } + ( B >Y > RETURN 
350 GOSUB660 : I F < M< >O > OR < N< >P > THENPR I NT " NOT POSS I BLE " : I = I -2 : RETUR 
N 

360 I F < I +M*N+ 1 0 > >METHEN720 
370 FORJ =OTO < M * N- 1 ) : A ( l ) =A < L+J ) +V*A ( Q+J ) : I = I + 1 : NE XT J : Y=Y+ 1 

380 PR I NT " MATR I X " ;: A ; B$ o ABS < V > ; " T I MES MATR I X " : B : " )  G I VES MATR I X " ;  
Y : GOT0 1 00 
390 I NPUT " MATR I X  NUMBER " = A : I F < A< 1 > + < A >Y > THENRETURN 
400 GOSUB660 : L=L- 1 : I = I - 1 : I FN< >MTHENPR I NT " NOT SQUARE " : I = I - 1 : RETUR 
N 
4 1 0  FORJ = 1 TON : FORK= 1 TON : I FK=J THENA C C J - 1 > *N+K+ I ) = 1 : GOT0430 
420 A < < J - 1 > *N+K+ I > =O 
430 NEXTK : NE XTJ 

440 FORQ= 1 TO < N- 1 > : FORJ=QTO < N- 1 ) : U= 1 : GOT0620 

450 I FA C ( Q- 1 > *N+Q+L ) =OTHEN570 
460 R=A < J * N+Q+U /A ( ( Q- 1 ) * N+Q+L > : FORK = 1  TON 
470 A < J * N+K+L ) =A < J *N+K+L ) -R * A < < Q- 1 l *N+K+L ) 

480 A < J *N+K+ I ) =A < J *N+K+ J ) -R*A C C Q - 1 ) *N+K+ I l : NE X TK : NEXTJ � NEXTQ 

490 FORQ= 1 TO < N- 1 ) : FORJ = ( Q+ 1 > TON : U=2 : GOT0620 
500 R=A < ( Q- 1 )  * N+J +L )  /A ( ( J - 1 ) *N+J + L ) : FORK= 1 TON 
5 1 0  A C ( Q- 1 > * N+K+L ) =A ( ( Q- 1 > *N+K +L ) -R* A � < J - 1 > * N+K+L ) 
520 A ( ( Q- 1 > *N+K+ I > =A C C Q- 1 ) *N+K+ I ) -R aA < < J - 1 ) *N+K+ l )  
530 NEXTK : NEXTJ : NEXTQ 

540 FORJ=OTO C N- 1 ) : FORK= 1 TON : A C J *N+K+ I > =A < J *N+K+ I ) I A C J a N+J + 1 +L ) : N  
E X T K : N E X TJ 
55Cl I = I +N * N+ 1 : Y=Y+ 1 : GOSUB700 : W= I -N*N-3 

560 PR I NT " MATR I X " ; A ; " HAS BEEN DELETED . I T ' S I NVERSE IS MATR I X " ; Y  
: GOT0 1 00 
570 FORO=J TO < N- 1 > : I FA C O*N+Q+L ) =OTHEN600 

580 FORP=QTON : A C C Q- 1 ) *N+P+L ) =A C C Q- 1 > *N+P+L ) +A C O * N+P+L ) 
590 A ( ( Q- 1 ) *N+P + I J =A ( ( Q - 1 ) *N+P+ l ) +A C O * N+P+ I ) : NE X TP � GOT0460 
600 NEXTO 
6 1 0  PR I NT " MATR I X " ;  A:; " DELETED . S I NGULAR . " :  GOSUB700 :  I = I -- 1  � RETURN 
620 FORP= 1 TON : T=O: S=O : FOR0= 1 TON : I FA < < P - 1 ) *N+O+L l =OTHENT= T + 1  
6 3 0  I FA ( < 0- 1 ) * N+P+U =OTHENS=S+ 1 
640 NEXTO : I F < S= N ) OR < T=N > THEN6 1 0  
650 NE XTP : ONUGOT0450 . 500 

660 W= 1 : FORJ = 1 TOY: I FJ =ATHENM=A < W > : N=A < W+ 1 l : L=W+2 
670 I FJ =BTHENO=A C W l : P=A ! W+ 1 ) : Q=W+2 

680 W=W+2+A < W > *A < W+ 1 ) : NE X TJ : A ( I > =M : A ( I + 1 l =N : W= I - 1 : I = I +2 : RET URN 
690 I NPUT " MATR I X  NUMBER " ; A : I F < A< l ) + ( A >Y > RETURN 
700 GOSUB660 � Y=Y- 1 : I = I -M * N-4 

7 1 0  FORJ = < L-2 J TO C I - 1 J : A ( J ) =A < J + M * N+2 ) : NE X T J : R E TURN 

720 PR I NT " I NSUFF I C I ENT MEMOR Y .  TRY DELETL " � RETURN 
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9000 

402D 
0000 
4 04 9  
0000 

9000 F3 
900 1 3 A 1 540 
9004 FEOO 
9006 2805 
9008 2A 1 640 
900B 1 803 
900D 2A3440 
90 1 0  225490 
90 1 3  2A4940 
90 1 6  B7 
90 1 7  1 1 1 EOO 
90 1 A  ED52 
90 1 C  224940 
90 1 F  23 
9020 3E0 1 
9022 32 1 540 
9025 22 1 640 
9028 EB 
9029 2A 1 340 
902C 226 1 90 
902F 2 1 4590 
9032 0 1 1 EOO 
9035 EDBO 
9037 0 1 1 200 
90:3A 2A 1 640 
903D 09 

903E 22 1 340 
904 1 FB 
9042 C32D40 

9045 3A4038 
9 048 FE82 
904A 2007 
904C AF 
904D 32EC37 
9050 C30000 
9053 CDOOOO 
9056 C9 

9 057 F5 
9058 3A4038 
905B FE82 
90'5D 28ED 
905F F l  
9060 C30000 

9062 

00 1 00 
00 1 1 0 
00 1 20 
00 1 30 
00 1 40 
00 1 50 
00 1 60 
00 1 70 
00 1 80 
00 1 90 
00200 
002 1 0  
00220 
00230 
00240 
00250 
00260 
00270 
00280 DOS 
00290 DUMMY 
00300 H I MEM 
003 1 0  RESET 
00320 
00330 I N I T  
00340 
00350 
00360 
00370 DVR 1 6  
00380 
00390 DVR34 
00400 SAVEDR 
004 1 0  
00420 
00430 
00440 
00450 
00460 
00470 
00480 
00490 
00500 
005 1 0  
00520 
00530 
00540 
00550 
00560 
00570 
00580 
00590 
00600 
006 1 0  
00620 
00630 START 
00640 
00650 
00660 RES 
00670 
00680 
00690 DR I VER 
00700 
007 1 0  
00720 I NTER 
00730 
00740 
00750 
00760 
00770 CLOCK 
00780 
00790 F I N I SH 
00800 

9000 008 1 0  
00000 TOTAL ERRORS 
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RESET/ED D I SK < 32 OR 48 K >  

ORB 9000H 

DENN I S  BARE I S  < C >  
286 LENNOX ST 
MARYBOROUGH , 4650 

TH I S  PROGRAM W I LL RESET THE COMPUTER 
WHEN YOU HOLD THE SPC-BAR AND THE CLEAR 
KEY DOWN TOGETHER . 
THE PROGRAM RELOCATES I TSELF TO H I GH 
MEMORY AND W I LL PROTECT I TSELF , I T  W I LL 
ALSO PATCH I N  ANY E X I ST I NG KEYBOARD DR I VER . 
YOU SHOULD WA I T  FOR THE D I SK DR I VES T O  
TURN OFF BEFORE RESET I NG T H E  COMPUTER . 

EQU 
EQU 
EQU 
EQU 

D I  
LD 
CP 
.J R  
L D  
.J R  
LD 
LD 
LD 
OR 
LD 
SBC 
LD 
I NC 
LD 
LD 
LD 
EX 
LD 
LD 
LD 
LD 
LD I R  
LD 
LD 
ADD 
LD 
E I  
J P  

L D  
CP 
J R  
XOR 
LD 
JP 
CALL 
RET 

PUSH 
LD 
CP 
J R  
POP 
J P  

EQU 

END 

402DH 
OOOOH 
4049H 
OOOOH 

A ,  < 40 1 5H >  
0 
Z , DVR34 
HL , ( 40 1 6H >  
SAVE DR 

; RE-ENTRY PO I NT FOR DOS . 
; ANY VALUE , GETS PATCHED . 
; TOP OF MEMORY PO I NTER . 
; JUMP TO Z ERO TO RESET . 

; TEST I F  DR I VER AT 40 1 6H ,  
; OR A T  4034H . 
; DR I VER AT 40 1 6H .  

HL , < 4034H > ; DR I VER AT 4034H . 
< DR I VER+ 1 > , HL ; PATCH I N  E X I ST I NG DR I VER 

HL , < H I MEM > ; GET MEM . S I Z E .  
A ; RESET CARRY FLAG . 
DE , F I N I SH-START+ l ; S I ZE OF PROGRAM . 
HL , DE 
< H I MEM > , HL 

HL 
A , 0 1 H  
< 40 1 5H > , A  

; NEW TOP OF MEMORY S I ZE .  
; PO I NT T O  START O F  PROG . 
; MAKE SURE ( 40 1 5H > = 1 . 

< 40 1 6H > , HL ; PATCH I N  MY PROGRAM . 
DE , HL ; DE=DEST I NAT I ON FOR L D I R .  
HL , ( 40 1 3H >  ; F I ND LOCAT i ON O F  CLOCK . 
< CLOCK+ 1 > , HL ; PATCH I T  I NTO MY PROGRAM 

HL , START ; START PROG < BEFORE RELOC > 
BC , F I N I SH-START+ 1 ; LENGTH OF PROGRAM . 

BC , I NTER-START 
HL , ( 40 1 6H )  
HL , BC 
< 40 1 3H > , HL 

DOS 

A, < 3840H > 
82H 
N Z , DR I VER 
A 
( 37ECH > , A  

RESET 
DUMMY 

AF 
A ,  < 3B40H > 
82H 
Z , RES 
AF 
DUMMY 

CLOCK+2 

I N I T  

; RELOCATE PROGRAM . 
; F I ND RELAT I VE POS , I NTER 
; POS I T I ON OF START . 

; PATCH I N  I NTER .. 

; RETURN TO DOS . 

; PEEK KEY-BOARD . 
; SPC-BAR & CLEAR DOWN ? 

; YES , Z ERO THE A REG I STER 
; OUTPUT 0 AS COMMAND . 

; GETS PATCHED HERE W I TH 
; THE PREV I OUS DR I VER . 

; PEEK KEY-BOARD . 
; SPC-BAR & CLEAR DOWN ? 
; I F SO , RESET COMPUTER . 

; JMP TO THE CLOCK ROUT I NE 

; MARKS THE END OF PROGRAM 
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***** NEXT MONTH ' S  I SSUE ***** 

Next month ' s  i s sue wi l l  contai n at l east the f o l l owi ng programs p l us the usual  features and 
arti c l es .  An ( 80 )  after a program t i tl e i nd i c ates that the program wi l l  be for TRS-80 �1odel 
1 /3 or System 80/Vi deo Gen i e computers . ( Co 1 our )  i ndi cates that the program w i l l be for the 
TRS-80 Col our Computer and the H i tachi Peach . 

** OTHELLO L I I /4 - 1 6K { 80 )  ** 

Thi s popu l ar game c an now be pl ayed on 
your computer . The game of OTHELLO i s  
p 1 ayed on an 8 X 8 gri d 1 i ke a chess board . 
The obj ect of the g ame i s  to occupy more 
squares than your opponent , i n  thi s c ase 
the computer .  

** PASSWORD L I  II 1 6K ( 80 ) ** 

Password i s  a machi ne l anguage program 
that al l ows the user to put the computer 
i nto a dead l oop unti l he enters a four 
l etter code spec i fi ed by the user . When 
a val i d  code h as been entered , the program 
returns you to BAS I C . Just the thi ng to 
keep those sti c ky fi ngers i n  your home 
from doi ng any h arm i n  your absence . 

** CONVERS I ONS ( COLOUR ) ** 

Thi s program al l ows you to convert Metr i c  
units  t o  I mperi al and vi ce versa for the 
quanti t i es temper ature , l ength , d i stance 
and wei ght . H andy for those brought up 
on the ol d system . 

I I  llll-
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** M I CRO GRAND PR I X  1 6K/ml ( 80 )  ** 

Any simi l ari ty between the way that Mi cro 
Grand Pri x works  and the way a we l l  known 
" RAC I NG"  game works ( so l d  by you know 
who ! ) i s  purely I NTENT I ONAL ! Any s i mi l ari ty 
i n  the code that achi eves i t  i s  purely 
CO I NC I DENTAL ! 

** LOAN CALCULAT I ON PACKAGE L I I / 1 6K ( 80 }  ** 

Wi th housi ng l oans goi ng up the way they 
are , thi s program shou l d  i nterest j ust 
about everybody . It prov i des fi ve separate 
functi on s ,  Repayment Cal cul ati on , Remai n i ng 
term c al cu l ati on , Remai n i ng bal ance cal c u 
l ati on , Di ssect i on o f  repayments a n d  Repayment 
factor cal cul ati on s . 

** NORMAL D I STRI BUTI O N  ( COLOUR } ** 

Many stati sti cal programs assume that 
d ata i s  di stri buted normal l y .  Thi s  program 
a 1 1  ows you to enter up to 1 00 d ata poi nts , 
to edi t them i f  necessary and then d i spl ays 
these stat i sti cal  measures : - mean , var i anc e ,  
standard devi ati on , standard error a n d  rang e .  
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***** CASSETTE/ D I SK E D I T I ON I NDEX ***** 

The Cassette and Di s k  edi t i ons  are presently avai l ab l e for • so computers on l y .  
The cassette edi t i on o f  M I CRO-SO contai ns  al l t h e  software l i sted each month , on c assette . 
The cassette al so contai ns the source code for mac h i ne l anguage programs whi ch may not h ave 
been pri nted due to space restri cti ons . Al l programs are recorded twi ce . Level I programs 
can only be l oaded i nto a Level I TRS SO . To l oad these programs i nto a Level I I  TRS SO or 
a System SO/Vi deo Geni e ,  you must fi rst l oad the Level I i n  Level I I  program from the M ICRO-
SO Software L i brary . System SO/Vi deo Geni e computers h ave had d i fferent t ape-counters fi tted 
at di fferent t i mes . The approxi mate start pos i t i ons  shown are correct for the very early System 
SO wi t hout the vol ume control or l evel meter . They are probabl y  i ncorrect for l ater mach i nes . 
The rates for a c assette subscr i pt i on are pri nted on the i ns i de front cover of each i ssue of 
the magazi ne . 

The d i s k  edi t i on contai ns  al l those programs whi ch c an be executed from di s k , i nc l udi ng Level l 
programs . Level I di s k  programs are saved i n  the NEWDOS format . Users requi re the Leve 1 I /CMD 
uti l i ty suppl i ed wi th NEWDOS + or NEWDOS SO versi on 1 . 0 to run them . Di stri but i on d i sks are 
recorded i n  s i ng l e densi ty ,  Model  I format . Model 3 users wi l l  need to Convert them .  

S I DE l TYPE 

JUMBLE D  PLAYERS L2/ l 6K 
II II 

CUBE SOLVER L2/l 6K 
I I  I I  

MATRI X  MAN I PULAT I ONS L2/ l 6K 
II 

RESET SYSTEM 
I I  II 

S I DE 2 

RESET EDTASM 
II 

SKY D I VER L2/ 1 6K 
II II 

SPACE GALAXY L 1 /4K 
II 

P l ease note that there was an error 
been i nc l uded on t h i s month • s t ape . 
i s  not i nc l uded on thi s month • s  d i s k . 
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I .  D .  D I SK F I LESPEC CTR-41  CTR-SO SYSTEM-SO -----

p PLAYERS/BAS l S  1 0  1 0  
II 82 46 48 

s SOLVER/BAS 1 41 79 83 
I I  II 236 1 33 1 40 

M MATRI X/BAS 323 1 82 1 90 
348 1 96 206 

RESET RESET/CMD 375 21 1 220 
I I  I I  379 2 1 4  225 

RESET RESET/EDT l S  1 0  1 0  
II II 48 2 7  28 

D SKYDIVE/BAS 7S 44 46 
II 1 8S 1 06 1 1 1  

Not on d i s k  284 1 60 1 68 
II 337 1 90 200 

i n  Space Gal axy on the Apri l t ape . The progam h as therefore 
The error d i d not i nvol ve the di s k  edi t i on so the program 
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SAVE A PACKET ON MICR0·80's DISK DRIVE PACKAGES 

fOR TRS·80 MODEL 1 AND SYSTEM: 80 M:ICKOCOMPUTt:KS 

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· 
elude 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: 

No. of No. of Dosplus * 
DRIVE TYPE 

Tracks 
Capacity 

Version 
Price 

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 
1 x MPI B52 40 2 200K $525 $23.00 
1 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 1 package includes one bare disk drive and self-contained 
drive cabinet/power supply as illustrated, two drive cable and the ver· 
sion of DOSPLUS indicated. 

single-drive cabinet/power supply as illustrated. 

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 

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

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

Price freight Price freight 
MPI B5 1 40 track, single-head, lOOK $399 ����ced Price $5.00 Self-contained, single drive cabinet/power supply $99 :P:J.W 
MPI B52 40 track, dual·head, 200K $449 $5.00 Self-contained, dual-drive cabinet/power supply $135 $5.00 
MPI B92 80 track, dual·head, 400K $619 $5.00 Two drive cable $39 $2.00 

Simple, wrap-around cabinet $12 $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 $149.95 $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. 



LEVEL 2 ROM 

ASSEMBLY LANG UAGE TOOLKIT 
by Edwin Paay 

. 

FOR TRS-80 MODEL 1 ,  MODEL 3 
AND SYSTEM SONIDEO 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 debuggino 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 e>-·planations of the processes used for 
arithmetical calculations, logical operations, data movemenrs etc. It also describes the various for
mats us�d 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 pro�ram; 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 ability 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 £18.00 + £ 1 .00 p&p 

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

UPGRADE TO THIS ASSEMBLY LANGUAGE TOOKJT 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 S2.00 p&p and we will send you the new 
ASSEMBLY LANGUAGE TOOLKIT 
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