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***** E D I TORIAL ***** 

Most of us who own and use  personal mi crocomputers spend much of our ti me wai ti n g  for somethi ng . 
Tandy has now released i ts new computers i nto the marketplace , or has announced the i r i mmi nent 
appearance . I f  you have been wai ti n g  for thi s and now go out to buy one , you wi ll f i nd that 
you wi ll be wai ti ng  agai n for the arri v al of the new software to go wi th your machi ne . 

The new Model 4 i s  certai nly an attracti ve product that shows more adv anced hardware and software 
over i ts predecessor . But although the Model 4 was  released i n  the U . S .  late in  Apr i l  , the 
only software avai lable to d ate to make use  of the new power and features , i s  the TRSDOS 6 . 0 
operati ng  system and Ver s i on 5 of Mi crosoft's Di sk  BAS I C . Typi cally wi th any new machi ne , you 
are faced wi th an acute lack of software i n  the begi nni ng  between the t i me the computer i s  released 
and the desi red software becomes avai lable . The comi ng  MC - 1 0  Mi cro colour computer wi ll probably 
start i n  s i mi lar c i rcumstances , but the Model 1 00 ,  bei ng  a rather di fferent concept as far 
as computers go , i s  relat i vely uni que i n  that it comes wi th most of the software you need already 
bui 1 t i n .  Other excepti on s  to thi s rule are computers li ke the System-80 , the Osborne , etc . 
that are built to take advantage of a large , already establi shed software base . 

I n  defence of the manufacturer , I must poi nt out that thi s s i tuati on i s  perhaps i nevi tab 1 e .  
Software deve 1 opment cost , i n  terms of ti me and money , i s  usually much greater than that for 
hardware development , and it i s  se  1 dom economi ca 1 or practi c a  1 to de 1 ay re 1 ease of hardware 
unti 1 the software development i s  complete . U nfortun at ely , thi s does 1 eave the new computer 
owner qui te vulnerable to some enterpri s i ng but unscrupulou s  software vendors who i nundate the 
market wi th , sha 1 1  we s ay ,  i nadequate software . The user f i nds the i ni ti  a l frustrati on produced 
by the lack of software compounded by the experi ence of a rash of poor quali ty software . A 
word of c aut i on to those of you who may fi nd yourse 1 ves treadi n g  thi s path - and perhaps an  
argument i n  favour of software 1 i brari  e s  whi ch wi ll enable users to previ ew software fi rst 
hand before buyi ng . 

We have some fi rst hand experi ence of the problems as soci ated wi th software development , and 
for thos e  readers pati ently wai ti ng  for the arr i val of the i r new free software , I have some 
good news . By the t i me you read thi s ,  our new SOFTPACK  wi ll be ready to go i nto producti on 
and we expect to start sendi n g  i t  out by the end of thi s month . Over the past few months all 
the programs have been undergoi ng  a thorough testi ng  and I am g 1 ad to s ay that a n umber of bugs 
have been d i scovered . Thi s may sound b ad and has c au sed delays through the need to make correcti on s  
t o  both the programs and manu a 1 , but thi s i nconveni ence i s  a small pri ce t o  pay for the greater 
quality and reli abi li ty of the fi n al product . We would not be so bold as to cla i m  that it i s  
enti rely bug-free , but have every confi dence that i t  wi ll be . I am sure that you wi l 1  fi nd 
that it has been well worth wai t i ng  for . 

- 0000000000 -

***** PEEKi n g  ( UK )  by Tony Edwards ***** 

Thes e  days seem to bri n g  a new computer every few weeks , each better than the 1 ast . What do 
those of us  who have an old computer do? Wi th the advent of new computers whi ch are a 1 1  hi gh 
resolut i on and colour the old machi nes  are looki ng very dated , especi ally the '80 u n i t s . The 
obvi ous 1 i ne to take i s  off wi th the o 1 d and on wi th the new ,  but that bri ngs wi th i t  a n umber 
of problems . The cost of a new computer i s  not too hi gh thes e  days but i t  i s  hard to gi ve up  
one's o 1 d machi ne whi ch may have a number of  persona 1 i sed addi ti on s  and  1 ots of  add-on memory . 
I f  one c an g i ve up the hardware , what about the software?  Any computer user soon bui  1 ds up  
a 1 arge co 1 1  ecti on of program tapes of  we  1 1 - 1 oved games and we  1 1 - u s ed uti  1 i t  i e s . More to the 
poi nt , a u ser bu i lds  up a store of i nformat i on and techn i ques for hi s machi ne . When we consi der 
changi ng machi nes do we con s i der the los s  of all these extras?  

There i s  now an alternati ve to junki ng  an '80 and starti n g  wi th a new machi ne . I have recently 
been shown a uni t whi ch s i mply plugs i nto the back of the '80 and converts i t  to a hi gh resoluti on 
col our computer . The rea 1 v a  1 ue of thi s devi ce i s  that a 1 1  the u ser • s programs and techn i ques 
still work because the machi ne  i s  sti ll an '80 . Wi th only the smallest changes the programs 
wi ll run in colour and wi th a li ttle more effort they can be run i n  hi gh resoluti on . The cost 
of thi s dev i c e  i s  esti mated at about £ 1 00 .  At that pri ce i t  must b e  a good buy at les s  than 
the cost of a new computer as i t  allows one to retai n all those '80 add-on s . 

Wi th about 1 00 , 000 '80 machi nes  i n  the U . K .  there must be a 1 arge market for s uch an add-on . 
I hope to get my hands on one soon so watch thi s space for further reports . 

- 0000000000 -

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

From : Dave Edwards - Dunedi n ,  N . Z .  

Li ke many owners of early System-80 machi nes , I have not yet got around to addi ng  the " t ab .. 
and 11Clear .. keys that the more recent machi nes  have , and as a result , I have problems runn i ng 
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some programs . 

Ki 1 1  er Gori 1 1  a i s  one such program and i n  s etti ng out to modi fy i t ,  I d i scovered an apparent 
error i n  the " Level 2 ROM , Assembl y  Language Tool k i t " . On p . 48 ,  whi ch shows the keyboard matri x ,  
the 1 abe 1 s of the " Le s s  than " and .. Greater than " keys  seem to b e  transposed . The resul t was 
that the 1 eft and ri ght movements of my modi fi ed program were reversed { not mak i ng for a h i gh 
score i n  the g ame ) ! 
For readers i nterested i n  the modi f i c ati on { corrected ! )  I u sed TASMON to change the neces s ary 
memory l oc ati ons and to s ave the new versi on onto tape { no doubt DBUG wou l d  al so work ) .  

My versi on now u ses 11 <" and " >  .. for l eft and ri ght movement , 11+ 11 and " ? 11 for up and down and 
"*11 for jumpi ng . The reason for thi s  choi ce  i s  fi rstl y th at the mod i f i c ati on i s  s i mpl er i f  
al l keys are i n  the s ame matri x row , and secondl y ,  the chosen keys are i n  pos i ti ons  th at c an 
easi l y  be reached with the fi ngers . 

The memory l oc ati ons to change are as fol l ows : 

Locati on Ori g i nal  Val ue Change to 
----

746D 40H 20H 
7475 67H 7FH 
75B4 40H 20H 
75B7 E0H 54H 
75B9 C0H 44H 
75BE A0H l 4H 
75C3 80H 04H 
761 5 40H 20H 

761 D  6FH 67H 

Than k s  for a very enjoyabl e magazi ne . 

{ The " l ess  than " and " greater than " symbol s  are , i n  fact , transposed . I'm sure our readers 
wi th ear l y  model System-80's wi l l  appreci ate your modi fi c ati ons to Ki l l er Gori l l a. - Ed . ) 

From : D . J .  Davi e s  - Mount Waver l ey ,  V i c .  

Havi ng  just changed my TRS-80 Model I for a Mode 1 I II I was p l eased to see your new feature 
'Form Three' i n  the l atest edi ti on of MICRO�so . 

As expected my Model I BASIC programs run on the III wi thout any d i ff i cul ty and Tandy's machi ne 
1 anguage games 'Space Invaders' and • Pyrami d' a 1 so work but , as was poi nted out i n  the MICRO­
SO revi ew of the Model III { Is sue 1 5 ,  Feb . 1 981 ) mac h i ne  l anguage uti l i ty programs whi ch make 
ROM c al l s  do not u sual l y  work . Mi crosoft's Z-BUG runs wi th a few mi nor pecul i ariti es  but Edi tor/ 
Assembl er P l us  wi l l  not l oad and MICR0-80's BMON , SKEY and KEWORD {Issue 5, Apr . 1 982 ) crash 
as soon as they are i ni ti al i sed . I shou l d  be grateful  for advi ce from you or from readers ,  
perhaps a s  arti c l es  i n  'Form Three' , about how to adapt these val uabl e uti l i ti es  for the Model  
III . 

Any i nformati on you may h ave about u s i ng J PC Products rC -8 h i gh speed cassette interface wi th 
the Model III woul d  a l so be appreci ated . 

{ Those machi ne 1 anguage programs that expect a Model  l l ow RAM confi gurati on are u sual ly  not 
compati b l e wi th the Level 2 Model  3 .  The tas k of adapti ng  such programs to run o n  the Model  
3 may requi re substanti al change s , rel ocati on or perhaps a compl ete rewri te - a 1 1  of wh i ch are 
very ti me con sumi ng . However , we woul d be pl eased to pub 1 i sh any patches that our Model 3 readers 
send i n .  

We have no i nformati on concerni ng the i nterfaci n g  of the TC -8  wi th the Model 3 and I wou l d  suggest 
contacti n g  J . P . C .  Products di rectl y .  Thei r addre s s  i s :  

From : Mr . D . A .  Greenham - Seymour , V i c .  

1 2021 Pai sano Ct . NE 
Al buquerque , NM 871 1 2  - Ed . )  

I am a newcomer to thi s game and I don't qui te understand what i s  meant by Level l i n  Level 
II, somet i mes pri nted Level 2 .  Your paragraph i n  the August '82 edi ti on  on page 36 doesn't 
make sense  to me - maybe I'm stupi d ,  but i t  s ays  " Leve 1 1 programs c an on ly  be 1 oaded i nto a 
�evel. 1 TRS-80 i f the 'l evel 1 i n  l evel  2' program from the MICR0-80 Software L i brary - Vol :l 
1 s f1 rst l oaded 1 nto your Level 2 TRS-80 or System 8011• Thi s ,  I c an't understand . Does th1 s 
mean that I can't run a Level 1 program on my Level 2 System 80 unl es s  I feed i n  a .. conver s i on"  
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program? 
On your c assette I di sk  i ndex you show under Type , LI I / 1 6K ,  I presume thi s i s  Leve 1 2 ,  1 6K Bytes .  
Someti mes you use  " I I  .. and other ti mes " 2 "  - a b i t confu s i ng !  
Through i t  al l I am enjoyi ng my System 80 even though the tape counter i s  di fferent from yours  
- do you have a " conversi on .. scal e for " o l d "  System 80's to .. new" ones? Thi s wou l d  be val uabl e .  

( F i r st of al l ,  a BAS I C  i nterpreter i s  a mac h i ne l anguage program that the CPU executes i n  order 
to i nterpret a h i gher l evel BAS I C  Program .  The Level 1 TRS-80 Mode l  1 has a smal l 4K BAS I C  
i nterpreter stored i n  ROM wh i 1 e the Leve 1 2 Mode 1 1 h a s  a 1 arger 1 2K i nterpreter . The Leve 1 
2 i nterpreter c annot execute programs wri tten for the Level 1 i nterpreter and vi ce  versa . However , 
s i nee the Leve 1 1 i nterpreter i s  a mac h i n e  1 anguage program , i t  i s  possi b l e to re 1 ocate i t  i nto 
the RAM of a 1 6K Leve 1 2 mac h i ne  and therefore , to run Leve 1 1 programs . Thi s i s  exactl y what 
the " Level 1 i n  Level 2 "  program achi eves . 
The termi nol ogy 'L2/1 6K' ( or L I I /1 6K )  means  that the program i s  wri tten i n  Level 2 BAS I C  and 
i s  i ntended for a machi ne wi th at l east 1 6K bytes of memory . 
No , we don't h ave a .. conver s i on .. scal e but i t  shou l d  be a s i mpl e job for you to make one up 
by u s i ng the counter val ues g i ven i n  the magazi ne  and determi n i ng  the counter pos i ti on s  for 
your own machi ne . - Ed . )  

From : D . E . W .  Gi l l i ngham - Ferny Grove , Ql d .  

My computer i s  a System 
ROM but no ROM dri ver . 
before thei r s al e ! ! ! ) 
one software request : 

80 Mark I ,  of vi ntage just pre-Bl ue Label . I t  has the l ower c ase character 
I operate dual MPI B51 dri ves  and a Tandy LP  V I I I  pri nter { bought just 

My usual  DOS i s  Model  I TRSDOS Ver s i on 2 . 3 .  I have two probl ems , and 

( a ) After executi on of uti l i ti e s  such as BACKUP or FORMAT under TRSDOS , the system wi l l  not 
return to DOS READY . I h ave to RESET . Suggesti ons or cure ? ? ?  

( b )  I entered your Lower C ase Dri ver Routi ne  1 . 0 from I ssue 1 8 ,  u s i ng NEWDOS 8 0  Ver s i on 2 . 0 ' s 
EDTASM , and cou l d  not make i t  operate desp i te ( fai r l y )  c areful  check i ng of the source code . 
The error message suggested I was tryi ng to 1 oad i nto ROM . Are you aware of any obvi ous 
probl ems? 

( c }  Mode 1 I I  I TRSDOS pro vi  des a FORMS command g i vi ng a measure of contra l over a ( compat i b 1 e )  
pri nter , uti l i si ng the h ardware c apabi 1 i ti e s  of the mac h i ne . LDOS provi des an even more 
sophi st i c ated pri nter dri ver . What are the chances for we poor Mode 1 I or System 80 u sers 
of a rel ocatabl e pri nter dri ver provi di ng : 

. sel ectabl e form l en gth { physi cal  l ength ) 

. sel ectabl e l i nes  pri nted per page 
sel ectabl e form wi dth 

. sel ectab l e fi rst col umn for pri nti ng { l eft marg i n )  

. sel ectab l e ( or f i xed ) i ndent for conti n u ati on  
l i nes  in  l i sti ngs . 

(My System 80 al so hangs after compl eti ng  a BACKUP or FORMAT under TRSDOS . The reason why the 
system hangs i s  that these parti cul ar uti l i t i es  use the HALT i nstructi on  ( 76H ) to reboot the 
DOS when they have fi ni shed . Thi s works  fi ne on a Tandy Mode 1 1 but not on the System 80 . 
Thi s i s  due to a mi nor hardware d i fference between the two . On the Mode 1 1 ,  the Hal t pi n on 
the Z-80 i s  physi cal l y  connected to the RESET pi n and when the HALT i nstructi on is executed , 
the HALT l i ne i s  pu 1 1  ed 1 ow , resetti ng the CPU . On the System 80 however ,  the HALT pi n i s  not 
connected to the RESET 1 i ne so that after the executi on of the HALT i nstructi on , the CPU i s  
hal ted - you have to reset i t  manual l y . The probl em can be cured by changi ng  the HALT i n structi on 
to a RST 0 ( C 7H ) . However , there may be more than one of these i n  each of these uti 1 i ti es  
( un 1 i ke l y }  or there may be other 76H • s that are parts of other i n struti ons or data ( more 1 i kel y }  
and mu st not b e  changed . You wou l d  need to patch these fi l es o n  di sk . A s  you al so have NEWDOS80 
V2 . 0  why not try thi s :  

1 }  Use  SUPERZAP to fi nd a 1 1  the 76H' s i n  the fi  1 es  FORMAT /CMD and BACKUP /CMD , maki ng  a note 
of where they occur . I f  you • re 1 ucky there wi 1 1  be onl y  the one i n  each fi l e  and you can 
c hange it to C7H . 

2 }  I f  there i s  more than one , then you • 1 1  need to proceed by tri a l  and error . Change one of 
them , boot TRSDOS and try to FORMAT a di s k .  I f  i t  works ,  you've found i t - i f  not , then 
cross  th at one off the l i st and try another and repeat the test . 

The an swer to the second questi on i s  partly ti ed up wi th the di scu s s i on of l ower case mod i f i c ati ons  
in l ast month's Group One  col umn and  some other rel evant comments appear there thi s month . 

As for your 1 ast request , I c an say the chances are qui te good now that MI CR0 -80 readers are 
aware of your need s and know that we • l l  be on l y  too happy to pub 1 i sh such a uti l i ty . - Ed . }  
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From : Brendan Moroni - Bendi go , V i c .  

I am wri ti ng  thi s  l etter i n  the hope that you or one of your readers may be ab 1 e to hel p me . 
I h ave a System 80 wi th no expan s i on un it  and h ave Radi o Shack TRS-80 software cal l ed 11In Memory 
Informati on .. . In thi s  program i t  has the abi l i ty to send i nformati on to the pri nter , but bec au se 
of the fact that it  addresses  it  to the wrong port , I don  1 t get anythi ng . Thi s program h as 
a strange way of l oadi ng { I  thi n k  so anyway ) . You type SYSTEM and answer the fi rst prompt wi th 
the n ame then it starts to l oad stoppi ng after a short time g i vi ng  you the second prompt , whi ch 
i s  answered wi th a s l ash . Thi s starts the l oadi ng agai n and when i t  f i n i shes i t  goes i nto auto 
run . I h ave tri ed to l oad i t  i nto Mi crosoft Edi tor/Assembl er-P l us wi th no resu lt  and as I am 
only  l earni ng , I wou l d  appreci ate any hel p I c an get . A l so cou' l d  you pl ease expl ai n  why you 
put programs on the cassette i n  System type and a 1 so EDTASM type . P l ease keep up the good work 
you do i n  pri nti ng  MICR0-80 . 

{ Your conc l usi on reg ardi ng  pri nter addres s i ng i s  qu ite correct . In the June 1 82 i s sue , we 
publ i shed a number of patches  for some programs so that they cou l d  dri ve the System 80 pri nter , 
but we have none for thi s parti cul ar program . Perhaps some other reader can assi st here? 
The 11Strange way .. of l oadi ng you descri be i s  qu ite common and i s  i ntended to provi de some protecti on 
agai n st unauthori sed copyi ng . The 11In Memory Informati on .. program i s  most probably stored on 
tape in a form that c annot be read by the usual ROM routi nes . Therefore , a speci al program 
l oader i s  provi ded on the tape i mmediately  before the mai n program which i s  l oaded fi rst by 
the SYSTEM command .  When control i s  passed to i t ,  i t  l oads and auto- starts the mai n program . 
To understand the d i fference between SYSTEM-type and EDTASM-type fi l es requi res some knowl edge 
of both machi ne 1 anguage and as sembl y  l anguage programmi ng and a comp 1 ete di scu s s i on of these 
i s  out of p 1 ace here . However , only SYSTEM-type { or object ) fi l es can be l oaded by the SYSTEM 
command and only  EDTASM-type { or sourc e )  fi l es c an be l oaded by Edi tor/As sembl er .  You cannot 
l oad an object fi l e  i nto an Edi tor/Assembl er .  Becaus e  the obj ect fi l e  i s  generated from the 
source fi l e  by an Assemb l er ,  we provi de both fi l es on cassette and d i sk  edi ti on s  for those readers 
who may wi sh to modi fy these programs. -Ed . )  

From : Stuart McMi nn  - Pascoe Val e ,  V i c .  

I am prompted to wri ti ng thi s 1 etter after readi ng a s i mi l ar type of 1 etter publ i shed i n  the 
August 1 982 i s sue of MICRO-SO . Si mi l ar to the reader who wrote i n  on th i s  occasi on ,  I al so 
h ave been wai ti ng  a fai r whi l e  to see my program i n  pri nt . 

It seems unfai r to the peopl e who submi t these programs as they tend to put i n  a l ot of effort 
to achi eve thei r goal when wri ti ng  a program , only  to have to wai t such a l ong ti me for i t  to 
come i nto pri nt . Peopl e submi t thei r programs to MI CR0-80 i n  good fai th , hopi ng that i t  wi l l  
be pri nted as soon as pos s i bl e .  If peopl e knew of the l ong  del ay i nvol ved between actu al submi s s i on 
and publ i cati on , they wou l d  seek el sewhere to get thei r program publ i shed . 

In my cas e ,  I have been wai ti ng now for thi rteen months  { not l ong when compared to Mr . Merryl ees ) , 
for my program to be publ i shed . Duri ng  thi s ti me I submi tted an arti cl e to MI CR0-80 on addi n g  
a 1 o w  cost numeri c keypad for the System-80 . The ti me between submi ssi on and pub 1 i cati on was 
approxi matel y  three months .  ( Understandabl e  for hardware , as it wou l d  seem unl i kel y that you 
wou l d  be i nundated wi th reams of arti c l es  on the subj ect of hardware from readers ) .  Neverthel e s s , 
I am di sappoi nted wi th respect to thi s ,  as I recei ved no noti fi c ati on as to whether the arti c l e 
was accepted or not , whereas the opposi te i s  true i n  the case of software . It was not unti  1 
i t  was publ i shed i n  the August 1 982 ·i s sue  that I was even aware that i t  had even been accepted 
for publlcat1 on . 

As an edi tori al comment to Mr . Merryl ees 1 l etter you stated that you have many programs i n  wai ti n g  
for publ i c ati on , and I quote : 11We c an 1 t do a l ot about i t ,  short o f  maki ng  each i s sue about 
500 pages l ong  to c l ear the backl og of programs . .. Wou l d  i t  not be fai rer to al l concerned then , 
i f  you publ i shed more programs per month than the usual  { to quote your own adverti si ng i n  APC ) 
116 new programs per i s sue .. ? 

P l ease excuse the abruptness of my cri t i ci sms , but I fi nd that others have a 1 so found themse 1 ves 
i n  a s i mi l ar s i tuati on wi th regards to software and/or arti c l e s  submi tted to your magazi ne . 
I ,  as di d Mr . Merryl ees , woul d  l i ke to see thi s l etter publ i shed i n  MICR0-80 . 

{ I  wi l l  admi t that you shou l d  have been noti fi ed of your arti c l e 1S fate before seei ng  i t  i n  
pri nt and shal l endeavour to avoi d the repeti ti on of such an occurrence . However , I mu st rei terate 
the comments of our Software Edi tor wi th respect to programs submi tted for pub 1 i c ati on . The 
suggesti on of pub 1 i shi  ng  more programs each month waul  d necessi tate reduci ng  the other content 
i n  the magazi ne { not desi rabl e )  or i ncreasi ng the magazi ne 1S s i ze { l i mi ted by cost ) . Thi s subj ect 
h as been menti oned from ti me to t i me i n  the magazi ne and most regu l ar readers wou l d be aware 
of the del ays i nvo 1 ved . To pro vi  de program authors greater fl  exi bi  1 i ty , our exc l u s i ve ri ghts 
to publ i sh programs are now val i d  for a peri od of on l y  twe l ve months { previ ou s l y  i ndefi n i te ) . 
At the end of thi s ti me ,  i f  the program h as not yet been publ i shed , both the program author { s )  
and MICR0-80 have the opti on of extendi ng the peri od further or termi nati ng the agreement . 
We have many readers of di fferi ng  tastes and try to provi de someth i ng for al l .  Therefore , the 
amount of t i me a program spends i n  wai ti ng for publ i cati on i s  determi ned by i ts nature , qual i ty 
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and age. I refer you to the piece by our Software Editor , Charl ie Bartl ett , in the October 
'82 edition for further expl anation. - Ed. ) 

From : Howard Lee - Armadal e ,  W. A. 

I have just received the l atest issue of MICR0-80 Vol . 3  Issue  1 2  J u l y  1 983 and this is the first 
time that I have been driven to s it down and write to you about the standard of material , articl e s , 
and software in your pub 1 i c ation. In short , it is of a disgraceful l y 1 ow standard and has been 
getting worse cul minating in this l atest issue. 

It is unbel ievabl e that the magazine reviews an astrol ogy program which has been on the market 
si nee Noah was a boy when there is so much good new materia 1 being written for our computers. 
Exactly how many peopl e do you think need a program to pl ay anagrams?  Wel l , l et me tel l you , 
it won't be many; the same appl ies to E =MC2 and a Horse Performance Guide. 

I think that you are forgetting a basic rul e  in retail ing any product and that is that you have 
to sel l your item and if your magazine c arries on in this inane and sorry fashion , it wil l even­
tual l y  l ose  al l of its readers. I have many fri ends and as sociates who subscr i be to MICR0-80 
and I can say for certain that if you do not improve very soon , you wil l l ose  a l ot of subscrip­
tion s. 

I know that the standard an swer to compl aints of my type is to b l ame a l ac k  of good articl e s  
and t o  offer t o  t h e  writer that he or she  shou l d  contr i bute something t o  t h e  magazine. I f e e  1 
that an an swer of that type is beneath you. Anyone who subscribes to MICR0-80 does so becau se 
he or she expects it to produce a certain standard of art i c 1 es  - if it fai 1 s to do this , it 
is not worth having. 

( By its omission , I take it that the Gol f program met with your approval . Bel ieve it or not , 
we we 1 come al l comments from our readers and ho 1 d the view that everyone is entitl ed to his/her 
own opinion. - Ed. ) 

From : W. Sweet - r�orwel l ,  Vic. 

I wou l d  l ike to take issue with your revi ewer regarding Pyramid 2000. I have this program and 
it gathers du st. Your reviewer i mp 1 i es that this is a 1 ack of ingenu ity. This seems overbearing. 
If you can pl ay chess  then surely a game program shou l d  tax you about the s ame , not be a tri a 1 
and error thing. If you need a penci 1 and paper , then al l you real ly  have is an o 1 d fashioned 
board game with the ru l e  book and dice hidden in the computer. And remember , we pay co 1 d c ash  
fm� these things. It a 1 so seems to me that the inventors of this and s i mi 1 ar programs overval ue 
their genius. You can buy a good record or book for much l es s. And writing a book takes tal ent 
to do it wel l .  The prices of software invite p i racy. 

Perhaps for us who l ac k  ingenuity , someone cou l d  pub l ish the first few moves of Asyl um and Pyramid , 
just to get us going. 

It is dangerou s for enthu s iasts to assume that peop 1 e wil l agree with the status quo. Computers 
have made a very smal l market penetration ( 1 . 4  per school ) compared with other innovation s. 
Compl ex i ty for its own sake is no merit. 

- 0000000000 -

***** KALEIDOSCOPE ***** 

After a 1 ittl e th i nking and some tria l  and error , our Software Editor c ame up with re 1 ati ve l y  
simp 1 e s o  1 uti o n s  t o  make two o f  the 1 anger programs w e  h ave p u b  1 i shed work on a 1 6K system. 
For 'Sinking the Enemy N avy' , you need on ly  reduce the number of graphics  pages al l ocated to 
one ,  before 1 oadi ng and running the program. This is done by typing : PC LEAR 1 ( enter ) .  The 
' Star Trek' program requires the same step and as wel l the instructions at the end of the program 
{ l ines 1 1 2rJ to 1 37 0 )  shou l d  be del eted or just not typed in at al l .  Line 1 1 1 0  shou l d  then be 
changed to : 

1 1 1 0 GOTO 90 

In the past we have negl ected to mention that the printer on which the C o l  our Computer 1 i st· i ngs  
are produced does not print the up-arrow c haracter that is di  sp 1 ayed on the screen but instead , 
prints the 1 eft square bracket symbo 1 { [ ) . Whenever you come across this symbo 1 in a printed 
1 i sting , you must type the up- arrow key on the keyboard. This happens with a 1 1  printers that 
use  the standard ASCII character set which assigns the 1 eft-square bracked symbol  to the va 1 ue 
9 1  { in stead of the up- arrow that Tandy use ).  
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Our two programs thi s month are a 1 so the work of our Software Edi tor - Boxi ng  ( one of h i s f i r st 
efforts )  and a Hi -Res Screen Score subrouti ne that you c an i ncorporate i nto your own programs . 
Thi s demonstrates one approach to produc i ng text on the hi -res g raph i c s  screen that you may 
adapt to other purposes . 

THE SPEED STORY 

We, as wel l as other magazi nes coveri ng  the Co 1 our Computer have pub 1 i shed 11Speed -up POKES .. , 
but wi thout much exp 1 anati on . After a c l ose study of the re' l evant app 1 i cati on notes , the fu l l  
story prove s  to be both enl i ghteni ng and i nterest i ng .  

In the Col our Computer , a Synchronou s Address Mu l ti p l exer ( SAM ) c h i p i s  used to control the 
memory of the system and provi de other bas i c  hardware functi ons such as control l i ng the proces sor 
c 1 ock rate . The SAM has two bi ts (desi gnated RO and R 1 )  i n  i ts contra l regi ster that determi ne 
the RATEMODE, whi ch may be one of SLOW , Address Dependent or FAST . In the SLOW mode , the operati ng 
frequency i s  equ a l  to the c rystal frequency d i vi ded by 16 ( or about 0 . 9MHz ) . In the Address 
Dependent mode, the operati ng  frequency remai n s  the s ame for RAM accesses  but doub 1 es  for ROM 
accesses and i nternal processor operati ons ( the crysta 1 frequency i s  di vi ded by 8 g i vi ng about 
1 . 8MHz ) .  In the FAST,Mode, al l operati ons are at the 1 . 8MHz c l oc k  frequency . 

However , there i s  a catch to usi ng the FAST mode . The SAM al so control s the Vi deo D i spl ay 
Generator ' s  ( VDG ) acces s  to di spl ay memory and carri es  out the refreshi ng  of dynami c RAMs ( necess ary 
i f  they are not to l ose the i nformati on that they store ) .  In the FAST mode nei ther VDG di sp l ay 
nor RAM refresh are avai l ab l e .  You may be abl e to tol erate a mes sy or absent screen di spl ay 
but unl es s  the RAMs are peri odi c a l l y  refreshed al l your data ( i nc l udi ng BASIC and mach i ne l anguage 
programs ) wi 1 1  be 1 ost . Secondl y, s i  nee a 1 1  i nput and output routi nes are i n  ROM and al most 
certai n l y  contai n ti me-dependent program l oops, al l I/0 operati ons  i n  both Addre s s  Dependent 
and FAST modes  wi l l  be unrel i abl e .  Thi s mean s that you c an make your programs run faster provi ded 
you use the faster rate modes  wi th c are and fol l ow a few si mpl e rul es : 

1 .  Al l i nput/output mu st be i n  SLOW Mode . 

2 .  The FAST Mode i s  perhaps avoi ded al together s i nce usi ng  i t  rel i ably for a porti on of a program 
depends upon the l ength of real ti me for whi c h  that porti on wi l l  be executed . 

The SAM contra 1 regi ster i tse 1 f i s  accessed i n  a rather i nteresti ng  way . E ach  bi t i n  the contra 1 
regi ster i s  assi gned two uni que consecuti ve memory addresses and wri ti ng to the even addres s  
c l ears t h e  bi t ( bi t  = 0 )  whi l e  wri ti ng t o  t h e  odd addres s  sets the b i t  ( bi t  = 1). T h e  fol l owi ng  
tabl e summari ses  how the rate mode bi ts  are acces sed : 

Addres s  ( deci mal ) Addres s  ( hexadeci mal ) Act i on on Wri te 

65494 $FFD6 R0 0 
65495 $FFD7 R0 1 
65496 $FFD8 Rl 0 
65497 $FFD9 Rl l 

The data v a  1 ue wri tten to these addresses  i s  total ly  i gnored and c an be anyth i ng i n  the r ange 
0-255 . 

The rate mode sel ect i on i s  gi ven bel ow : 

RATE MODE 

SLOW 
Address  dependent 
FAST 
FAST 

R0 

0 
1 
0 
1 

The rate mode may be freely  changed wi th the fol l owi ng except i on : 

Rl  

0 
0 
1 
1 

Changi ng  from FAST mode di rect l y  to SLOW mode i s  not al l owed except by a hardware reset . 

The fol l owi n g  i s  a suggesti on on how to make use of the r ate mode s  to speed up a BASIC program : 

POKE65495,0 : REM SELECT A . D . MODE 
Pri nt ti tl es  to screen, etc . 
POKE65494,0 : REM GO BACK TO SLOW FOR I/0 
Read Data  Fi l e  from cassette , etc . 
POKE65495,0 : REM BACK TO A . D . MODE 
Perform data mani pul ati on and cal cul ati ons , etc . 
POKE65494,0 : REM GO SLOW FOR PRINTING . 
Pri nt resul ts . Wri te new fi l e, etc . 
END : REM LEAVE IT IN SLOW . 

If you want to experi ment wi th the FAST mode , try thi s :  
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POKE65497 , 0  : REM GO TO FAST MODE 
Do wh at has to  be done . 

MICR0-80 

Don ' t  spend too much time here or everythi ng wil l go away . 
POKE65495 , 0  REM MAKE SURE WE PASS BACK TO A . D . MODE 
POKE65496 , 0  ; REM EXIT FAST TO A.D . 
POKE65494 , 0  : REM BACK TO SLOW 
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Wi th  a 1 i ttl e pati ence and by tria 1 and error , you c an probably put these suggestion s  to good 
use in your own programs . We wou l d  be happy to hear about any di scoveri es you may make and 
l ook  forward to publ ishi ng some speedy programs . 

- 0000000000 -

***** PEACH BOWL ***** 

F or our Peach readers thi s month we present two g ames of skil l - Othel l o  and B l ock  - both wri tten 
by a Peach owner . Othe 1 1  o presents a contest of strategy for two p l ayers and i s  based on the 
board game of the same name , whi 1 st B l oc k  i nvo 1 ves a combi nation of manu a 1 dexteri ty ,  strategy 
and some el ement of chance . 

Before you turn to the back to type i n  the Othel l o  program , I must poi nt  out that an error appears 
i n  the 1 i sting in 1 i nes 440 and 450 . As the author poi nts out i n  h i s descri pti on ,  these 1 i nes  
contain the graphi c  bl ock character or CHR$ { 254) whi ch cannot be entered from the keyboard . 
A 1 as , our printer c annot print this character e i ther ,  but beh aves rather strangely as you wi 1 1  
notice if you refer to  the 1 i sti ng . As a suggestion , use  the asteri sk character instead and 
enter i n  the two l ines  i n  question as fol l ows: 

440 LOCATE 4 , 22 : PRINT CHR$ { 26);1 1* 11; : GOTO 460 
450 LOCATE 1 , 22 : PRINT CHR$ { 26);:LOCATE 76 , 22:PRINT 11 * 11; 

Whil e on the subject of errors , some readers have reported prob 1 ems wi th the • Sinki ng the E nemy 
N avy • program pub 1 i shed i n  the J u l y  • 83 i ssue . The statement at the  end of 1 i ne 20 shou l d  read 
' SCREEN 0 , , 1 ' wi th two commas and not one as publ i shed . 

Al so of speci a 1 interest  to our Peach readers i n  this month • s i s sue , we feature a revi ew of 
H i -Wri ter ,  a word proces sing program for the Peach . 

- 0000000000 -

***** GROUP ONE ***** 

F or our Leve 1 1 users this month , Ga 1 act i c Batt 1 es and for Leve 1 2 ,  Hamburger , a System Tape 
Maker util i ty and XUSR Screen Fi 1 1  Subroutine . For those of you who h ave the MICR0-80 Sti ckeroo 
Joystick , Hamburger has been modifi ed to accept ei ther j oystick or keyboard input . To see how 
it ' s  done , t ake a 1 ook at t he subrout i ne at the end of the program . The keyboard is read fi rst 
in the  PEEK statement . If a key i s  be· i ng pres sed , the  routine returns wi th  a val ue , otherwise 
it scans the j oystick port . If the j oyst i ck i s  not being u sed or not present , a zero i s  returned 
otherwise a di rection val ue equal to t he key val ue for that directi on  i s  returned . 

32-CHARACTER MODE IN THE SYSTEM-80 

As a System-80 owner mysel f ,  I was not aware for a l ong time that the 11 PRINT CHR$ ( 23); .. on my 
machine produced a l ess  i mpres sive result than on the Tandy Model 1 .  On a System-80 , what you 
get is normal -si zed characters that are doubl e - spaced on the screen , whereas on  a Model l you 
get daub l e-si zed characters . The daub 1 e - si zed characters on the System-80 are not acces sibl e 
under software contra l .  Way back in the August and September , 1 980 i s sues , we published a hardware 
modificati on devel oped by Eddy Paay that wou l d  al l ow software to access doubl e-s i zed characters . 
However , thi s did not make the two compatibl e wi th respect to the 32-character mode . 

The fo 1 1  owing hardware modi fi c ati on , contri buted by Don McKenzi e ,  produces the TRS -80 type 32-
character mode on the System-80 . 

Components requi red: NIL 
Al l wi ring is done on i nterface card . 

1 .  Cut Z29/l l 
2 .  Cut Z29/2 

Connect Z29/l l to GND . 
Connect Z29/2 to Z29/3 
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3. Cut Z29/14 
4. Cut Z29/5 
5. Cut Z37/1 4 
6. Cut Z37 /l l 

Connect Z29/1 4 to Z29/1 3 
Connect Z29/5 to Z29/6 
Connect Z37/1 4 to Z37/1 3 
Connect Z37/l l to Z37/1 0 

Remove R3 4.7K Resi stor (near Q l O) 
Remove R29 4.7K Resi stor (near Z7) 
MOOSEL SIGNAL 

O PTIONAL 

Connect Z6/6 to Z7/4 
Connect Zl/4 to Z37/l 
Connect Z6/5 to Z5/7 (To Z l 2/l l on  boards that have 2 1 1 4  V i deo Ram, 

Isol ate Sl ( vi deo-cut swi tch) and page swi tch. 
Thi s wi l l  gi ve you two spare swi tches . 
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e.g. Mark 2.) 

These swi tches are not fi tted i n  the l ater Mark 2, B l ue  l abel type computers. 

P l ease Note that i nstal l ati on of thi s modi fi c at i on wi l l  voi d your warranty. Thi s modi fi c at i on 
1 s not recommended for those readers wi th 1 i tt 1 e or no experi ence i n  e 1 ectroni cs or so 1 deri ng, 
and i s  i nstal l ed at your own ri sk. 

TAPE ON OOSPLUS 

A few month s  ago, one of our readers reported some di ffi cul ty i n  tran sferri ng a machi ne 1 anguage 
game from c as sette tape to d i s k. The uti l i ty i n  questi on was TAPE on DOSPLUS 3.5, whi ch appears 
to be the same as that supp l i ed wi th 3.4. As you may or may not know, the ROM SYSTEM  tape l oader 
i s  not too part i cul ar about the fi l e  name supp l i ed. For examp l e, if  the name of the program 
on tape i s  actual l y  1 1 PROG1 11, then you c an supply any porti on of the fi 1 ename and the 1 oader 
on ly  checks the porti on gi ven agai n st what it fi nds on tape. So you cou l d  respond to the SYSTEM 
prompt wi th np n, 11 PR 11, 11 PR0 1 1, etc. and the fi l ename match wou l d  be succes sfu l .  

I f  you try thi s approach wi th the TAPE uti 1 i ty you wi l l  fi nd that t h e  fi  1 ename i s  succes sfu l l y 
recogni zed i f  and onl y  i f  you supply the fu l l fi l ename (l e s s  any trai l i ng bl anks). That i s, 
TAPE wou l d  only l oad the above program i f  you use  1 1 PROG 1 11 as the f i l ename. For the part i c u l ar 
program i n  questi on, REARGUARD, the l oadi ng i nstructi ons  spec i f i ed usi ng .. R .. as the fi lename 
and under Leve 1 2 BASIC thi s worked fi ne. The TAPE uti 1 i ty refused to recogni ze the program 
and wou l d  not read i t  i nto memory. After repeati ng  the process  a few ti mes, f i ddl i ng wi th the 
vol ume contra 1, readi ng  the manu a 1, etc., etc. sti l l  no success. I deci ded to go to Di sk  BASIC 
and see what fi l ename was actual l y  recorded on the tape becau se I was runni ng  out of i deas. 

You can read the fi 1 ename of any machi ne 1 anguage program on tape by runni ng  the fo 1 1  owi ng  BASIC 
program: 

1 0  CLEAR300:CMD 1 1T11:INPUT#-l ,A$:PRINTMID$ ( A$,2,6) 

Al though the preci se  fi l ename has faded from my memory, l et ' s  s ay the resu l t  i n  thi s case was: 
REAR 

Returni ng to DOS and the TAPE uti 1 i ty and tryi ng  thi s fi l ename produced the desi red resul t s  
- t h e  program w a s  read i nto memory and then saved to  di s k. 

NEWDOS AND LOWER-CASE 

Whi l e  i nvesti gati n g  the l ower-case questi on l ast month, I made an i nteresti ng  di scovery regardi ng  
NEWDOS80. I u sed LMOFFSET to tran sfer the l ower-case dri ver routi nes to the di sk  fi l es LCD/CMD 
and LCDB/CMD wi th  no offset so that they wou l d  l oad to Screen RAM. Attempti ng to l oad or execute 
ei ther dri ver whi 1 e bi t 6 i n  V i deo RAM was not ful l y  funct i on a 1 resul ted i n  part of the program 
bei ng  l oaded, then an abrupt hal t and the mes s age: 

TRIED TO LOAD READ ONLY tvlEMOR Y 
After modi fyi ng the hardware so that V i deo RAM was j u st 1 i ke ordi n ary RAM, the dri vers wou l d  
1 oad and run a s  expected. The only  1 ogi ca 1 cone 1 u s i  on i s  that the NEWDOS80 system 1 oader checks 
each byte as it stores it i nto memory and aborts the l oad when a byte fai l s  to store correct l y  
- a s en s i  b 1 e precauti on consi deri ng  the poss i  b 1 e consequences o f  executi ng  a machi ne 1 anguage 
program that i s  1 oaded i nto fau l ty memory. My comp 1 i ments to the authors of NEWDOS80 for thei r 
thoroughnes s. 

MORE ON SYSTEM-80 LOWER CASE 

The System-80 went through three apparentl y  d i sti nct versi ons. F i r st, the early Mark I bl ack 
l abel model  was rel eased whi ch  had no vol ume control or VU meter, h ad no ri ght arrow or C l e ar 
keys  and h ad the up, down and 1 eft arrow keys  1 abel l ed E sc, Ctrl  and Back Sp respecti vely· 
Later, thi s mode 1 was revi sed to i nc 1 ude the vo 1 ume contra 1 and VU meter, ri ght arrow and C l ear 
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keys were added and arrow key tops were used . Last l y ,  the B l ue Label System-80 was re 1 e�sed 
with al l the features of the revised bl ack l abel p l u s  a buil t -in speaker , lower case and a momtor 
ROM . 

Internal l y ,  however ,  the version s were not quite so distinct - particu l ar l y  with respect to 
the interface boards . The ear l y  version interface board u sed seven 2 1 02 ( 1 K x 1 bit) memory 
ch i p s and an upper-case o n l y  25 1 3 character generator chip . The Lower C ase Modification Kits 
supp 1 i ed by MICR0-80 are designed to fit these boards . These s ame interface boards were a 1 so 
used in the revised Mark I for some time . For some reason (about which we can on l y  specul ate) , 
the 1 ater Mark I '  s were fitted with new interface boards that used two 2.1 1 4  ( 1 K x 4 bit } memory 
chip s and had pro vision for two character generator chips (but with onl y  one fitted) - the same 
251 3 or a 52 1 1 6  with both upper- and l ower-c ase . The B l ue Label interface board was simil ar 
to this but onl y  came with the 52 1 1 6  character generator . 

Now , if you have a l ater mode l  Mark I and have been con sidering instal l ing a l ower-case modifi­
cation , before you send off for one , take a c l oser 1 ook at your machine - it may be that you ' ve 
had 1 ower-case a 1 1  the time and didn ' t  know about it ! Some of the  1 ater Mark I '  s were fitted 
with the new interface boards but upper-case only  character generators whi 1 e others had the 
new interface board with bother upper- and l ower-case . How c an you tel l what ' s  in you r s ?  

Wel l ,  there are two ways . T h e  first is to open up  y o u r  ' 80 and actual l y  t ake a l ook a t  exactly  
wh at ' s  in stal l ed in  your  machine . The  other is to run  the l ittl e test  program publ ished l ast 
month in this section . If you get numbers that indic ate you have funny 8-bit Video RAM and 
you a 1 so see 1 ower-case ch aracters , then you ' re l ucky - you a 1 ready have 1 ower-case and a 1 1  
you need is the 1 ower-case driver software . If you have funny 8-bi t Video RAM but only  upper 
case characters , then al l you need is another character generator and the driver routine . Other­
wise , you ' re out of l uck  and wil l  need to send away for a bit (or is that ' kit ' ? }  

Note that the MICR0 -80 Lower C ase Driver routines  wi 1 1  not work with System-80 ' s  of this type 
( inc 1 udi ng  the B l ue Labe 1) bec ause none of them have 8-bi t Video RAM in the true sense of the 
word . However , the new interface boards can be modified to pro vi de true 8-bit RAM by cutting 
the trace from pin 6 of Z8 to pin 1 3  of Z5 and by l inking pins  1 3  and 1 4  of Z5 . 

POKES FOR LEVEL 2 

There are times when you may find some of the fol l owing hints  useful , partic u l arly if you are 
new to Level 2 .  These were sent in by Andrew White : 

To disabl e the LIST command type : 

POKE 1 6863 , 95 : POKE 1 6864 , 204 : POKE 1 6865 ,6  

To  dis abl e the SYSTEM command type: 
POKE 1 6866 , 1 95 : POKE 1 6867 , 204 : POKE 1 6868 , 6  

T o  l oad a n  unknown SYSTEM t ape , type : 
POKE 1 6777 , 206 : POKE 1 6778 , 2  
LOAD 

To see if any key is being pressed use : 
5K=PEEK ( l 459 1 ) : IF K=0 THEN 5 

(You mu st al so disabl e the BREAK key to keep your program running) . 

To make the BREAK key l ike Shift @ type : 
POKE 1 6396 ,62 : POKE 1 6397 , 96 : POKE 1 6398 , 201  

- 0000000000 -

***** FORM THREE ***** 

Level 2 Model  3 users wil l need to modify the System Tape Maker util ity as it uses the Model 
1 exit to BASIC that does not work on the Model 3 (JP 066CH) . In l ine 1 50 of the source l isting , 
change the 0666H to 1 Al 9H and reas sembl e the  program .  Al ternativel y ,  if you are enter i ng the 
program from the HEX dump l isting , then change the data at the end of the first l ine from -

7EB0 . . .  C3CC06 CD 80 to 7EB0 . . .  C3 1 9 1 ACD80 

The other programs shou l d  require no changes . 

- 0000000000 -
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MICR0-80 

***** THE MIDNIGHT PRINTER ***** 

by S . H .  Li ggi n s  

PAGE 1 1  

Wri t i ng and testi ng  programs i n  the sma 11 hours requ i re deve 1 opment of speci a l  techni ques to 
ensure dome sti c h armony - p arti cu l arl y  where a pri nter i s  i nvol ved . When I f i rst started the 
•Li tt l e  Ath l eti c s• sui te  of programs ( MICR0-80, May 1 982 ) ,  I d i dn•t even HAVE a pri nter, and 
when I d i d get one, it was far too noi sy to run i n  the mi ddl e of the n i ght . 

The programs were desi gned so that every report was an exact copy of 1 i nes  previ ously di sp 1 ayed 
on the screen, and two subrouti nes  p l u s  an i ni ti al i s at i on rout i ne coul d h andl e al l the pri nti ng, 
and be tested at my conveni ence . 

( a) Initial i sati on 

( b )  

VD% = 1 5360 
V P% = 0 
AD% = 0 
DIM PR$ ( 1 5 ) 
FOR I = TO 1 5  

PR$ ( l )  = II II 

V P% = VARPTR ( PR$ ( I ) )  
POKE VP%,64 
AD% = VD% + I*64 
POKE VP%+l ,AD% AND 255 
POKE VP%+2,INT { AD%/256 ) 

NEXT I 
Pri nt a s i ngl e l i ne .  { In my c ase 
LPRINT PR$ ( 1 4 )  : RETURN 

V i deo Addres s  
V ari abl e Poi nter 
Pok i ng Addres s  
Dummy Pri nter array 
For eac h  v i deo l i ne 

Set up a dummy v ari ab l e  
Gets i ts poi nter 
Give it a new l ength of 64 
Get the addres s  of the vi deo l i ne 
Make the vari abl e poi nt to the v i deo l i ne  

I al ways use  the second bottom l i ne ) . 

I expanded thi s s ubrout i ne  to i nc l ude tests for t he pri nter bei ng on l i ne, l i ne counti ng, 
page overfl ows, etc . 

( c )  Pri nt  the who l e screen . 
FOR I = 0 TO 1 5  : LPRINT PR$ ( I )  : NEXT I : RETURN 

Because al l the •formatti ng• was done on the screen, ( PRINT, U SINGs, TABs, centeri ng, etc . ) 
I di dn • t need the pri nter at a 11 for testi ng once I knew the  subrouti nes  worked . The program 
i n i  t i  al l y  asked i f  a pri nter was to be used, and s et a f l ag whi c h  was tested at the start of 
each pri nti n g  subrouti ne . 

The use  of •dummy• var i ab l e s  whi ch poi nted to the screen al so opened up new possi bi l i ti es i nc l udi ng 
a sol uti on to the perenni al •save/restore the di sp l ay• probl em .  

1 .  Stori ng  the screen i n  memory . DIM PS$ ( 1 5 ) . 
FOR I = 0 TO 1 5  : PS$ ( I )  = PR$ ( I )  : NEXT I 

2 .  Returni ng i t  t o  the screen . 
CLS : FOR I = 0 TO 1 5  : PRINT PS$ ( I ); : NEXT I 

3 .  Stori ng  the screen on di s k . ( Th i s wi l l  work i f  there are no quotes characters on the di spl ay ) . 

CLS : QU$ = CHR$ ( 34 )  : OPEN 110 11 ,l ,1 1VIDE0 11 
FOR I =  0 TO 1 5 :  PRINT #l ,QU$;PR$ { I );QU$; : NEXT 
CLOSE 1 

4 .  Restori ng  the screen from d i sk . 
CLS : OPEN 1 1I 11, l , 11 VIDE0 11 
FOR I =  0 TO 1 5  : INPUT#l ,W$ : PRINT W$; : NEXT I 
CLOSE 1 

5 .  Stori n g  and recoveri ng  the screen on tape wou l d presumabl y  be v i rtual ly  the same as for 
di sk . {I haven•t tested i t ) . 

6 .  Rol l i ng top hal f of screen down one l i ne . 
FOR I = 7 TO 1 STEP - 1  

PRINT @ { I*64 ) ,PR$ { I - l ) 
NEXT I II PRINT @O,CHR$ { 30 ); 

7 .  Creat i ng  a run-ti me menu from a CMD { D : O )  BASIC command { MODEL III TRSDOS or equ i val ent i n  
NEWDOS ) .  

P . S .  Make your own smal l pri nter stand for l es s  than $1 . 00 
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Materi al s: 2 househol d  bri cks 
wal l paper remn ants ( opt i onal ) 

��ethod: Stand bri c ks  on thei r edges ( wrapped i n  the wal l paper i f  the aesthet i c s of 
your i n stal l ati on are i mport an t!) Stac k  the paper between the br icks . S i t  
t h e  pri nter on  the bri cks . 

- 0000000000 -

We are i nterested 1 n publ i s h i ng revi ews of commerc i a l l y  avai l abl e h ardware and software products  
for the  computers that we  support . I f  i t ' s a good product our readers wi 1 1  apprec i ate knowi ng  
about it  and , if  it  1 s not , they wi 1 1  apprec i ate it  even more ! We pay for the revi ews that we 
publ i sh i n  the magazi ne . For further i nformati on , p l ease wri te to the MI CR0-80 Edi tori al  Offi ce 
for a copy of our gui del i nes  for wri t i ng  revi ews . 

***** AMUST 80-DT PRI NTER ***** 
A product revi ew by Carl  Cranstone 

The f i rst computer in the Crans tone househo 1 d was the Level I 4K computer . Thi s was fo 1 1  owed 
by an upgrade to l6K, an upgrade to Level I I ,  the purchase of a pri nter and fi nal l y  Di sk Dri ves . 

The pri nter was sati sfactory unt i l the need for somet h i ng  better persuaded me to l ook  around . 
The previ ous pri nter was the Tandy 1 i ne-pri  nter V I I  whi ch was not appreci ated by t he other members 
of the fami l y  when l engthy pri ntouts were i n  progre s s  duri ng thei r favouri te TV programs ! 

Enter the need for a qui et pri nter . 

��eanwhi l e . . . the green characters and f l  as h i  ng cursor on the Mode l  I screen started to g i ve me 
n i ghtmares .  ( On l y  bec au se I had seen c o l our computers hi t the market ! )  

So , I deci ded t o  take the p 1 unge and the Cranstone househo 1 d wi 1 1  now get a LNW-80 . But . . . .  I 
thought . . .  the s i 1 ver case of the l i ne-pri nter wi l l  not match the c ase of the LNW-80 ( wh i te) . 
Thi s seemed l i ke a good opportuni ty t o  buy a new pri nter as wel l ! 

The pri nter arri ved f·irst and hence I am wri t i ng th i s revi ew .  

The AMUST 80-DT pri nter ( D T  -80 for short) i s  sol d  by M I CR0-80 and i s  vi rtual l y  t h e  s ame a s  an 
EPSON MX80 I I I . I t  comes wel l pack aged i n  a l arge box wei ghi ng about 6 k i l ograms ( wh i ch I had 
to carry home ! ) .  The average wei ght of the pri nter i s  approxi matel y  5 . 3  k i l ograms . Wi t h  the 
pri nter came a 48 page user manu a l , r i bbon cartri dge and wi re paper rac k . 

l .  THE MANUAL 

The manual  covers a 1 l  of the funct i ons  of the pri nter g1 Vl ng ex amp 1 es of most . Some of the 
examp l es wi l l  not work correc t l y  on the TRS -80 bec au se of the LPR I NT rout i ne i n  the TRS-80 ROM . 
The R0�1 rout i ne wi 1 1  not accept some va 1 ues such as CHR$ ( 0) , but you c an overcome thi s by POKE i ng 
the val ue di rect ly  to  the pri nter at addres s  1 43 1 2 ( 37E8H) . 

The manual i s  con fu s i ng ! Apart from spe 1 1 1 ng errors , the manu a 1 appears to have been wri tten 
by a Japanese person who doesn It know ve l l y much Eng1  i s h .  Comp l ete sentences are near l y  total 
g i bberi sh but after readi ng them 2 or 3 t i mes , they make some sense . Here i s  a quote from the 
manu al  wh i c h tel l s  you how to remove the top sect i on of the pri nter : 

"Ho 1 d the both s i de of upper c ase and gent l y  1 i ft and push  back t owards back and upper 
way so the porti on of case be 1 ow the trac tor mechan i sm got by the tractor b 1 ocks - to  make 
it easy, move the ri ght s i de tractor bl ock to l eft as f ar as it c an be pu shed over" . 

Sea what I mean ? Apart f rom the f l aws , i t  i s  a good manual ( better than Tandy Manual s ! ) .  I t  
covers just about everythi ng wi th heaps o f  pri ntout samp 1 es , how to  i n s t a  1 1  paper and r i bbon 
cartr i dge and more . 

2 .  THE R I BBON CARTR I DGE 

The cartri dge supp l i ed i s  f ai r l y  l ong  ( approxi matel y  250mm) and i s  the type wh i ch l ooks  l i ke 
sh i ny p 1 asti c on one s i de and carbon paper on the other s i de ( except i t  i sn 1 t c arbon paper and 
can pri nt over the same p l ace more than once) . 

M ICRO-SO supp l i es these cartri dges ( approx . $ 1 4) and for about the same pri ce c an rel oad the 
cartri dge wi th  nyl on ri bbon. 
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The ri bbon c artri dge s upp l i ed g i ves a fi ne c l ean pri nt ( no furri nes s )  and 1 oak s a l most 1 etter 
qual i ty .  

3 .  THE WIRE PAPER RACK 

The paper i s  fed underneath the paper rack wi th the pri ntout pi 1 i ng up on the rack. The wi re 
rack i tsel f i s  coated wi th a whi te p l ast i c  and appears to be fai r l y  strong . ( Though wou l dn ' t  
trust i t  wi th 1 6K di  sassemb l i es! ) . The paper comes out of the pri nter and h i t s  the upturned 
end of the rack cau s i ng  the paper to fo l d  and form a neat pi l e ,  ( whi ch i s  better than havi ng 
i t  coat the l i vi ng room f l oor! ) . 

4 .  THE PRINTER 

The pri nti ng method of the pri nter i s  an i mpact dot matri x .  The si ze of the characters i s  2 . l mm 
( W )  by 2 . 4mm ( H )  i n  a 7 x 8 dot matri x .  The pri nter pri nts at 80cps and i s  qui et i n  the normal 
pri nt mode . ( The pri nt speed s l ows down as l ow as 50cps wi th h i gher den s i ty pri nti ng ) .  The 
pri nter i s  bi  -di recti on a 1 ,  i . e .  the pri nt head moves from 1 eft to ri ght and then from ri ght 
to l eft . It a l so has a l og i c seeki ng feature , i . e .  takes the shortest path to pri nt i nformat i on .  
The pri nter has fri cti on feed as we 11 a s  tracti on feed and i s  very easy to 1 oad wi th paper . 

The power swi tch i s  1 ocated on the ri ght hand s i de of the pri nter wi th the paper feed knob on 
the l eft . On the top ri ght h and front s i de of the pri nter are 3 buttons and 4 LEOS ( l i ght emi tt i ng 
di odes - rectangu l ar ) . The LEOS show Power On , Read , P aper Out and On Li ne . The buttons are 
for On Li ne , Form Feed and L i ne Feed . 

The DT-80 uses  a standard Centron i c s  paral l el i nterface wi th opti onal  RS -2323C support . The 
data tran sfer rate i s  4000 cps maxi mum . 

The manual  te 11 s you how to set the i nterna 1 swi tches wh i ch are a factory opti on ( i n  other words 
you don ' t  get it u n l e s s  you ask for i t ) . The i nternal buzzer i s  a l so a factory opti on . 

CHARACTER CODES AND FONTS . 

The pri nter i s  c apab 1 e of pri nti ng up to 1 42 col umns per l i ne wi th the power on state bei ng 
80 col umn s . 

The pri nt types are Normal , Compres sed and Doub l e-wi dth . 

The Normal pri nts at 80 col umns per 1 i ne { c/ 1  ) , the Compressed at 1 42 c/ 1 and the Daub 1 e-wi dth 
at 40 c/1 . You can pri nt these characters i n  i ta l i c s  as wel l as emphasi zed and doubl e-stri ke . 
Wi th daub l e- stri ke you can make the characters very dark and a 1 most 1 etter qual i ty .  The daub 1 e­
stri ke I bel i eve pri nts the ch aracter on the same spot twi ce and the emphasi zed pri nts the character 
once and then pri nts it agai n wi th the dots ju st to the ri ght of the fi rst . You can al so pri nt 
subscri pts and superscri pt s . 

The DT-80 h as an under l i ni ng feature wh i ch gi ves a true under l i ne and not dashes . 

A very useful  feature i s  a back space . You c an on l y  backspace i n  the pri nter buffer , i . e .  i f  
you pri nt a character • o •  then a backspace fol l owed by ' / '  you c an make s l ashed zeroes! 

The way of changi ng these formats of pri nt and other opti ons i s  done by POKE i ng the va 1 ues to 
address 1 43 1 2 or v i a the LPRINTCHR$ { command .  

The contra 1 code or pri nter code i s  CHR$ { 27 ) .  To se 1 ect the di fferent types of pri nt you must 
send thi s code to the pri nter fol l owed by another code or codes . 

The DT-80 wi l l  run EPSON MX80 III programs wi thout any modi fi c ati ons { probab ly bec ause the DT-
80 i s  a l ook-al i ke ) . 

I have i nc 1 uded some samp 1 e pri ntouts i nc 1 udi ng a sphere wh i ch was pri nted i n  the 1 280 dots/1 i ne 
graphi cs  mode . The program to pri nt i t  i s  a GRAPHTRAX program whi ch appeared i n  the Amer i c an 
publ i cati on 80-Mi crocomputi ng . 

As for thi ngs  1 i ke screen dumps . . . .  tough bi cki  es . . .  you h ave to wri te a program for i t .  { H i nt :  
u s i ng some of the speci a l  characters . . .  see sampl es ) .  

SUMMARY 

The DT-80 pri nter i s  A MUST { pardon the  pun ) and i s  good val ue for money . { $699 from MICR0-80 ) .  

If you are cons i der i ng buyi ng  a pri nter for the fi rst ti me or you are con s i deri ng upgrad i ng 
to a better pri nter then thi s one i s  wel l worth l ooki ng at . 

I use my pri nter mai n l y  for debuggi ng programs , l etter wri ti ng (you c an even pri nt on envel opes!! ) , 
and pri nti ng copi e s  of a l l my val ued programs . 
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The d i men s i on s of the pri nter are 377mm ( 1 4 . 8" ) ( W )  by 295mm ( 1 1 . 6 " )  ( D )  by 1 25 mm ( 4 . 9  .. ) ( H ) . 
These measurements are the pri nter i tsel f wi thout the p aper rack connected ( add about 300mm 
to Depth ) .  

- 0000000000 -

***** THE "HI -WRITER"  WORD PROCESS I NG PROGRAM FOR THE H I TACHI " PEACH" ***** 
A Revi ew by Gordon F. Gros s ,  O . Sc .  

H I -WR I TER i s  a wordproces s i ng  program of cons i derabl e sophi sti cati on and fl exi b i l i ty .  There 
are faci l i ti es  for automati c dati ng , and even ti mi ng ,  of document s and , wi th  the frequentl y  
updated l i sts of equ i pment , etc . whi ch w e  mai ntai n ,  t h e  former i s  especi al l y  u sefu l  t o  check 
if you are 1 ook i ng at the 1 atest pri ntout . Other i mportant faci l i ti es are the abi 1 i ty to scro 1 1  
through the who 1 e document , to see i t  l ai d  out on screen as i t  i s  goi ng  to be pri nted wi th  the 
reversi bl e ESC F functi on ,  the abi l i ty to put text i n  the margi n ,  to automati c al l y  number paragraphs 
and to set i ndi vi  dua 1 paragraphs to pri nt wi der or n arrower than the rest , di rect i n serts from 
keyboard , underl i n i ng ,  bol d pri nti ng , superscri pti ng and subscri pti n g ,  g l obal search and repl ace , 
and s h i fti ng text from one part of a document to another and so on through qui te a range of 
useful features .  The di s p  1 ay i s  most i nformati ve on a co 1 our moni tor but i t  i s  just as easy 
to see what i s  goi ng on a monochrome di s p l ay ,  wi th an appropri ate l y  modi fi ed di sk . 

Certai n of the features offered may not be rea 1 i zed i f  you are u s i ng a pri nter other than the 
recommended Di abl o .  For examp l e ,  we are us i ng  an I toh F l 0-40P and c annot use  the bol d pri nt , 
superscri pt or subscri pt opti ons , a 1 though there i s  a way around the two l atter . A 1 1  of the 
fac i li ti es whi ch I have empl oyed , save one , work wel l . There are , however , so many of them 
that fi ndi ng them i n  the manual  c an be a bi t of a chore i f  you are not conti nual l y  u s i ng the 
program .  The manual i s  now wel l l ai d  out wi th t agged pages to head the var i ous sect i on s  and 
wi th  a summary of the functi on codes at the end . 

H I -WR I TER i s  a segmented program and needs to cal l i n  overl ays bel ow i ts i nc l uded D I SK BAS I C  
(wh i ch i t  l oads f i rst ) for i ts vari ous functi ons , e . g .  whether t o  EDI T ,  PRI NT o r  empl oy the 
F I LER . I n  the F I LER further overl ays appear to be cal l ed i n  to perform vari ous tasks  l i ke renami ng  
fi 1 es , n ami ng or  renami ng the dat a  di sk , de 1 eti ng  fi l es ,  copyi ng  fi l es ,  sett i ng  the PF keys 
from PF5 onward s to smal l bi ts  of repeti ti ve text , etc . ( The F I LER i s  the one area not wel l 
covered i n  the manual al though suff i ci ent l y  expl ai ned on screen ) .  H I -WR I TER therefore requ i res  
two di sk dri ves and the H I -WR I TER di sk  must remai n the whol e t i me ( except for some di sk  copyi ng  
routi nes ) in  dri ve 0 and the data di sk  i n  dri ve 1 .  The data di sk  c an be changed when exi ti ng  
from EDIT  ( after SAV I NG ) , PR I NT or F I LER to the mai n menu as it  re-exami nes the di sk , or when 
goi ng from the mai n menu to the F I LER . 

When H I -WR I TER boots up after D I SK BAS I C  h as been l oaded , a Cybernet i c s  Noti ce  appears on the 
screen and here you set the current date ( i t  and the t i me c an a 1 so  be set or a 1 tered i n  the 
F I LE R ) . Then the mai n menu appears on screen wi th the di sk n ame , n umber of free bytes on the 
di sk and the n ames ----or-arrthe f i l es  on it together wi th  a seri es  of opti ons across  the bottom , 
e . g .  CREATE , ED I T ,  PR I NT , MAI L ( i . e .  PRI NT - a mai n fi l e  i ncorporati ng  detai l s  of a se:::juence 
of addres ses , etc. from a second fi l e ) . On thi s ,  and a l so the PRI NT and F I LER menus ,  choi ces 
are made by obvi ous movements of the cursor keys and RETURN . 

I n  E D I T  you c an brng up or di spose of a "TAB L I NE"  whi ch h as preset t abs , whi ch you c an ch ange 
at wi 1 1 ,  and wh i ch i ndi c ates the n umber of bytes 1 eft for your document and your c urrent format 
sett i ngs . As your document has  to occu py a space bel ow the ROM BAS I C , D I SK BAS I C ,  HI -WR I TER 
over 1 ay area and a copy buffer , documents must be about 8,  000 byte s  or 1 es s .  However , one document 
can be chai ned to another to cal l on  the di sk  if you need to for conti nuous pri nti n g  by the 
11 @CHAIN : l : next f i l e  n ame" functi on . The l atest setti ngs on the "TAB L I N E "  are not remembered 
from one document c al l to the next , but they c an be ch anged through a document anyway . However , 
setti ngs for total l i ne l ength , l eft margi n and p ar agraph i ndent are recorded on d i s k . Defaul t  
val ues are seton CREATi ng a new document and these c an b e  al tered at wi l l  whether i n  EDIT  or 
PR INT and the l atest setti ngs are al ways val i d .  

No wordproces s i ng program ,  p arti cul arl y  i n  ear l y  vers i on s , wi l l  b e  free from cri ti ci sm o r  from 
the odd 1 bug 1 and the fo 1 1  owi ng poi nts  are meant to be hel pful for future re 1 eases . The present 
vers i on uses the ti l de accent ( - )  to push text to the r i ght ( e . g .  the date ) and thi s symbol 
can not be output ( un l i ke the much used c aret ( " ) } .  In my opi n i on ,  CHR$ ( 253 } shou l d  h ave been 
used on PF l to push text to the ri ght . Li ke CHR$ ( 254 ) whi ch H I -WR I TER uses for marki ng text 
to be searched for or s h i fted , i t  i s  not requ i red to be output . I n  the HI -WR I TER i ni ti al i zati on 
PF 6 - l  0 shou l d be programmed to produce " { 1 } - none of whi ch c an be output at present . These 
functi on keys can be redefi ned i n  the F I LER to repeti ti ous p i eces of text by the u ser if these 
symbol s  are not requi red . ( For those requi r i ng  the f i r st four now , go to the mai n men u , push 
the ABORT Button to go i nto BAS I C ,  after CLS defi ne  the functi on keys as KEY 6, CHR$(96) , etc . 
and then sneak back i nto HI -WR I TER through the bac k door by LOAD " O : F I LER"  and RUN } . 

Many profe s s i on a 1 peop 1 e need these extra fi ve  codes , someti mes  when us i ng  the speci a 1 symbol s 
on other than ASC I I dai sywhee l s .  Both i n  our earl i er and l ater di sks , tryi ng  to go to PR I NT 
from the ESC X l i st of opti ons i n  two out of fi ve cases fai l s  to c l ose the f i l e , whi ch P R I NT 
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then refuses to pri nt . The fau l ty f i  1 e c an b e  copi ed and the copy pri nted . The ori gi n a  1 c an 
then be del eted and the copy renamed, but i t  i s  a l ot of mes s i ng around . 

Summi ng up - good marks  over a 1 1  but one 1 bug 1 need i ng  attenti on .  There i s  a sorti ng opti on 
avai l ab l e as an extra but a spel l i ng check p ackage and a communi cati on s  opti on for i nterfac i ng 
to phototypsetti ng  equ i pment wou l d  be u seful extras . 

- 0000000000 -

***** I NF I NI TE BAS I C  ***** 

A Revi ew by J . F .  L ami ch . 

Thi s i s  a program produced by R acet Computers, whi ch i s  desi gned to provi de mach i ne l anguage 
rout i nes to ei ther repl ace s l ow BAS I C  routi nes, or to provi de routi nes whi ch are d i ffi cu l t  to 
produce effi c i entl y  i n  BAS I C . An addi t i on a  1 modu l e cal l ed " I nf i n i te Busi nes s "  i s  al so avai l  ab 1 e 
to provi de some routi nes  u sefu l  i n  a " busi nes s "  envi ronment . Wi th  the two modul es, 1 00 rout i nes 
are avai l ab l e .  

The routi nes t o  b e  u sed for a p art i cu l ar BAS I C  program are sel ected from those avai l abl e, s aved 
on t ape as a System modu l e  whi ch i s  1 oaded when that program i s  to be run . Memory space i s  
conserved a s  only those routi nes  needed for that program are p l aced i n  memory . 

The t ape contai n s  a l oader, a matri x modu l e, a stri ng modu l e and a f i l e  creator . There i s  al so 
a d i sk l oader to create a di s k  fi l e .  The general procedure i s  to  fi rstly sel ect whi ch routi nes  
are requi red, 1 oad the 1 oader program and i nput the rout i ne n ames . Prompts are gi ven to gui de 
the user . The other modu l es  are searched by the program and the requi red routi nes se 1 ected . 
The procedure i s  rather s 1 ow because i t  i s  on cas sette . I t  t akes about 1 5  mi nutes to create 
a f i l e .  The savi ng grace i s  that it t akes the s ame t i me to create a one routi ne or a mul ti  
routi ne  fi l e .  

Once the modul es h ave been ex ami ned, the f i  1 e i s  created and c an e i ther be saved on c as sette 
( or di sk ) or run as i s .  The best i de a i s  to save i t  so  that it c an be re-used . Memory s i ze 
must be set to use i t, and the re 1 evant p arameters are di sp 1 ayed on  the screen ( i n  hex ) so that 
memory s i ze c an eas i l y  be c a  1 cu l ated . Of course, the more rout i nes  i nc l uded, the more memory 
used and 1 e s s  space avai 1 ab 1 e for the program . However, the adv antages of speed and, often, 
l es s  BAS I C  programmi ng compen s ate for thi s .  

I nc i dental l y, for ESF owners, copi es  of the operat i ng modu l e  c an be made u s i ng the copy cas sette 
faci 1 i ty on the ESF Moni tor, but I h ave not been abl e to copy it onto a wafer - it seems to 
save parts of the Moni tor as we 1 1  . I 1 d be g 1 ad to 1 earn the procedure i f  anyone man ages to 
do i t .  Anyway, the operati ng  fi l es are rel ati vely short and c an be l oaded from tape i n  two 
or three mi nutes . 

When the fi l e  i s  1 oaded, the user types PR INT USR ( 1 ) .  A copyri ght mes s age appears and the 
program i s  ready for u s e . Once i t  h as been thus i ni ti al i sed, the USR address c an be used for 
other routi nes i f  requ i red . 

The commands now avai l ab l e use  an ampersand ( & )  as the i nstructi on token, and most requ i re a 
dummy argument, e . g .  I R= &SRTV { S$, l , N )  or J=&SDHL { 0,0,25 ) .  Some of these can al so be u sed as 
di rect commands, e . g .  the 1 atter command wi 1 1  draw an hori zont a l  1 i ne starti ng at 0,0 bei ng 
25 pos i ti on s  l ong . E rror mes sages are provi ded . I f  an attempt i s  used to cal l an I nfi n i te 
Bus i ness  command wi thout the modu l e  l oaded, an L3 Error wi l l  resul t .  I f  an i ncorrect command 
i s  u sed, an FC or SN error wi l l  resul t .  

The fol l owi ng set out only  some of the faci l i t i es  avai l ab l e .  

Matri x modu l e .  
Thi s modul e  a l l ows ari thmeti c, scal ar ari thmeti c, array copyi ng, mathemati cs, i nput/output, 
sh api ng, and a fetch and store functi on for two byte i ntegers . For ex amp 1 e, a number of arrays 
c an be qui c k l y  added together by copyi ng the f i rst array to an empty array and then accumu l ati ng 
to that array, e . g .  s uppose the u ser wants to add array A to array B .  In BAS I C  thi s wou l d  be 
done l i ke thi s :  

200 FOR I = l TO N 
21 0 D ( l ) =A { I ) +B { I ) +C ( I )  
220 NEXT I . 

Thi s  i s  done by omi tti ng  the 1 oop and just copyi ng A to D then add i ng B to D and C to D .  The 
copy c an be omi tted i f  the contents of the i ndi vi dual  arrays are not needed, by just add i ng 
B to A and then C to A .  A l oop i s  sti l l  neces s ary t o  total the col umn s o f  t h e  array, b u t  i t  
wi l l  sti l l  cal cul ate much faster than a BAS I C  l oop . 

The Stri ng modul e contai n s  vari ous stri ng operati on routi nes  i nc l udi ng two excel l ent sorts . 



VOLUME 4, NO . 3 ( OCTOBER, 1 983 ) MICR0 -80 PAGE 1 6  

The program i s  al most worth the pri ce for these al one . The f i rst i s  used on a s i ng l e mul t i ­
posi ti on array ( e . g .  the type of array i n  the Househo l d  Accounts program ) . The second sort s 
mu l t i - arrays e . g .  A$,B$,C$ .  Unfortunately  there i s  no routi ne  to sort mul ti -dimens i oned arrays  
of  the form A$ ( 5,4 ) . 

The sort i s  made on a key, e . g .  S$= .. A$, B$, C$ 11, wh i ch c an be defi ned i n  the program or i nput 
from the keyboard . It works i n  a n umber of formats, s i ng l e ascendi ng  or descendi ng wi th c arri e s  
( i t  sorts o n e  nomi n ated array and c arri es  t h e  equi val ent  row i n  the other arrays ) ,  mul t i p l e 
ascendi ng or descendi ng wi th c arri es  { i f  i t  fi nds equal s i n  the fi rst, i t  sorts the next nomi n ated 
i n  the spec i fi ed order and c arri es ) ,  or ei ther of these wi thout c arri es . The 1 ast wou l d  be 
rarel y  used as the rows wou l d  go out of order . 

The sorts are very fast . A s i ng l e array of 2000 n ames takes about 30 seconds . A set of 1 0  
arrays wi th 200 el ements each t akes about 1 5  second s . A s i ng l e array wi th 200 n ames takes about 
4 seconds . The sort operates us i ng ASCII code numbers and thi s req u i res c are i n  i nput as upper 
c ase and l ower case codes are i n  di fferent parts of the  code . A s h i ft entry on a non - l ower 
case machi ne gi ves a l ower c ase code but di spl ays i n  upper c ase on the screen, and the res u l t ant 
sort wi l l  l ook al l wrong, al though it wi l l  correct l y  fol l ow the rul es . For the same reason, 
a converted mach i ne wi l l  demonstrate that the sort i s  i n  the general order - ALL CAPITALS, mi xed 
case, al l 1 ower case . Therefore, consi stency i n  entry of i terns i s  es senti a l . For the s ame 
reason, i t  i s  i mportant to spec i fy the order i n  S$ i n  upper c ase . 

Thi s modu l e  a 1 so conta i ns  a number of other useful routi nes, e . g .  to generate random stri ngs 
for testi ng formats, to mani pul ate stri ngs  by copyi ng, count i ng, revers i ng, rotat i ng and searchi ng .  

Screen d i spl ay functi ons . 

These draw and erase vert i c a  1 and hori zonta 1 ( but not di agonal ) 1 i nes, and a 1 so scro 1 1  the screen 
up, down, 1 eft and ri ght . The l atter scro 1 1  off the screen but not back on agai n, and are useful  
for creati ng mov i ng bar  graphs . 

They on ly draw a verti cal  1 i ne from the top, so to make sense of such a graph requi res i nverti ng  
the screen or the operator . Hori zonta 1 bar graph s are somewh at eas i er to comprehend and more 
cl osely approxi mate bar graphs produced on pri nters . 

The Busi nes s modul e al l ows packed dec i mal  ari thmeti c, search and i nsert i n  stri ngs, pri nter 
contro l, and hash code generati on .  To some extent, these comp 1 i ment the other modu l es but the 
pr i nter control functi ons are parti cul arl y usefu l . 

The Manu a 1 s are qui te good . These g i ve a descr i pti on of the functi on, a summary and program 
ex ampl es, but requi re qu i te a l ot of study and experi mentati on to work out and uti l i se thei r 
potenti al . 

For those who want to use  the power of the system faster and more eff i c i entl y, parti cul arly 
in  Data Base Management or mathemati cal  appl i c at i ons, thi s i s  a u seful program to 1 ook at . 
Al though i t  i s  rather daunti ng  at fi rst s i ght, c areful study and pract i se shou l d  res u l t  i n  great 
benef i ts to the user from a very good set of programs . 

- 0000000000 -

***** MUMFORD MICRO SYSTEMS SK-2 SPEED-UP MODIF I CATION FOR THE TRS-80 ***** 
A Revi ew by Peter R .  Smi th . 

Wh at i s  i t? 

The SK-2 Modi fi c ati on i s  a pi ece of el ectroni c  h ardware whi ch gi ves your TRS-80 a n umber of 
speed opti on s : 

( a )  run at normal ( 1 . 7 7MHz ) c l ock speed 
( b )  run at s l ow ( 0 . 88MHz } c l ock speed 
( c )  run at fast ( 2 . 55MHz ) c l ock speed 

( d )  var i ous hardware and/or software ' swi tches ' to control the three speeds above 
( e )  wi th some addi ti onal components you MAY be abl e to run at a super-fast speed ( 3 . 55MHz } .  

Wh at do you get ? 

The k i t  comes i n  a smal l pl asti c bag and consi sts of s i x  pages of step-by-step i n structi ons  
and  d i agrams, a pri nted c i rcui t board wi th four IC ' s  ( al l  socket mounted ),  hookup wi re and  a 
doubl e-s i ded adhes i ve foam mounti ng  stri p .  

What el se do you need? 
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Items you must supply yoursel f i nc l ude sol der, a l ow wattage ( preferab l y  temperature -control l ed )  
sol deri ng i ron and a coup l e of uni nterrupted hour s . Dependi ng on whi ch of the opti ons you wi sh  
to i nsta  1 1  wi th  the k i t, you  may a 1 so need a smal l LED, one or two SPOT or SPST swi tches and 
some more hookup wi re, but these are not neces s ary i f  o n l y  software speed contra 1 i s  requi red . 
The manufacturers have tri ed to keep the k i t  pri ce down by provi di ng  on ly  the essenti al  components 
and l etti ng  those who want opti ons purchase the extras separatel y  ( or fi nd them from thei r • j unk  
boxes • ) .  

What do YOU h ave to do? 

F i rstly, and most i mportant l y, read al l the documentati on  - Twi ce . It i s  wel l wri tten, conc i se  
and easy to fol l ow .  It i s  then  worth readi ng agai n and g i v i ng  c areful  cons i derati on to the 
fo l l owi ng : 

( i ) Do you want ( or need ) the s l ow speed ( 0 . 88MHz ) opti on?  

( Th i s s l ows down LISTs and  is  c l ai med to el i mi n ate  key bounce ) .  In my c ase, not h avi ng  
any keybounce probl ems and seei ng  no need for s l ower LISTs ( th at wou l d  sti 1 1  be too fast 
to read wi t hout the use of Shi ft @ ) ,  I deci ded agai n st thi s opti on . 

( i i ) Do you want vi s i b l e i ndi cati on of non-standard speed? 

I fi nd one of the major benefi ts  of thi s modi fi c ati on i s  that programs wi l l  CLOAD and 
CSAVE at the fast ( 2 . 55MHz ) speed wi th no probl ems . Thi s cuts the CSAVE and CLOAD t i me 
down by one-thi rd . ( However, t apes recorded at 11 normaP speed wi l l  not l oad wi th  the 
computer runn i ng  fast and v i ce-vers a ) . A vi sual  i nd i c ator of non - st andard speed i s  very 
u sefu l and I dec i ded to i nstal l thi s opti on .  

( i i i ) Do you want hardware on ly  swi tchi ng, software on ly  or a combi n ati on of the two? 
I qui c k l y  deci ded that hardware swi tch i ng wou l d be e ssenti a l  for the CLOAD and CSAVE 
operati on s . Software swi tchi ng  i s  accompl i shed by POKE i ng i nto an unused bi t of port 
255, wh i ch i s  a 1 so u sed to contra 1 the cassette and doub 1 e wi dth ( CHR$ ( 23 ) )  feature s . 
The software opti on needs the add i t i on of two wi res to the  TRS-80 mai n PCB, the h ardware 
on ly opti on needs a SPST swi tch, the combi ned opti on needs the two wi re attachment and 
a SPOT centre-off swi tch . 

{ i v )  Do you want to attempt to run at doub l e  speed? 
If you do , you wi l l  l ose  the hal f speed opti on . The notes provi ded poi nt out that there 
i s  a h i gh probabi l i ty that any part i cu  1 ar TRS-80 wi 1 1  NOT WORK at doub 1 e speed . Aski ng 
for a quart from a p i nt-pot { for those of u s  who h aven • t metri c ated yet ) can be j ust 
too much . As a resu l t, I wou l d  stron g l y  recommend i nstal l i ng the 50% upgrade fi rst and 
ensuri ng  that it runs wi th no troubl e before even con s i deri ng  the 1 00% up-grade . I took 
thi s approach . After a few happy d ays  at fast s peed, I tri ed the 1 00% i ncrease . For 
thi s, you need a 74LS08 IC ( Tandy Part No . 276- 1 908 ) and you must make some changes to 
the SK-2 board i tsel f .  These are not di ffi cu l t and shou l d the 1 00% speed i ncrease not 
work , you have not done any damage to ei ther the TRS-80 or the SK-2 board . As I sa i d, 
I tri ed i t  but to no avai l - my TRS -80 i s  not one of those prepared to exert i tse  1 f at 
doubl e rate . 

( v )  Do you h ave an expan s i on i nterface and di s k  dri ves?  

If  you  do, there is  a mod i f i c ati on descri bed in  the notes that wi l l  automati cal ly  s l ow 
down the TRS-80 whi l st di s k  I/0 i s  taki ng  p l ace . 

What are the di sadvantages ?  

{ i )  I f  you get keybounce a t  norma 1 speeds i t  i s  1 i ke l y  to b e  worse a t  h i gh speed and you 
wi l l  need to use a software de-bounce routi ne . 

( i i ) If you h ave an early TRS-80 and expan s i on i nterface you may need to i nstal l some h ard­
wi red changes ( descri bed i n  the notes ) to i mprove rel i abi l i ty at h i gher speeds . 

( i i i ) Programs that rely on the i nternal speed of the TRS-80 ( such as Musi c  and Sound-Generat i ng 
programs ) need to be run at s l ow speed . 

What are the advantages?  

( i )  From my poi nt of  v i ew the maj or advantage i s  the decreased CSAVE and CLOAD t i me . The  
hours I h ave s aved h ave pai d for  the k i t several t i me s  over . 

{ i i ) Programs that 11 number-crunc h 11 run faster, graphi c s  d i spl ays are faster and so on . 
( i i i ) The manufacturers c l ai m that i f  you l ose  characters wi th  E l ectri c  Penc i l when the l ast 

word i s  dropped from one 1 i ne  to the next, then thi s wi 1 1  be reduced . My experi ence 
i s  wi th SCRIPSIT whi ch I fi nd can get characters wrong when it runs wi th the fast speed 
on . 

Who makes i t, where can you get one, and how much ?  

T h e  manufacturer i s  Mumford Mi cro Systems - Box 435, Summer l and, Cal i forni a ,  93067 . 
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I bought mi ne from De Forest Software - Stati on St . ,  Nunaward i ng, V i ctori a .  

It costs $35 wh i ch i s  h i gh i f  you consi der on l y  the val ue of components i n  i t  but, i n  my vi ew, 
a reasonabl e pri ce when the deve 1 opment, documentat i on a.nd di stri  but i on costs are taken i nt o  
account . 

For anyone -wi s h i ng to get more t i me out of the TRS-80 I wou l d  certai n l y  recommend t h i s k i t .  

- 0000000000 -

***** DOUBLE PRECISION SUBROUTINES FROM TANDY ***** 
A Revi ew by D .  Gri gg . 

I was wri ti ng  a program to work out the pos i ti on s  of the p 1 anets of the so 1 ar system at any 
requ i red date ( us i ng the methods outl i ne i n  an excel l ent l i tt l e book ' Practi cal  Astronomy Wi th  
You r  Cal  cu 1 a tor ' by Peter Duffett-Smi th ) ,  when I rea 1 i sed that the tri  gonometri  c a  1 s ubrouti nes  
bui l t  i nto Mi crosoft BASIC were nowhere near accurate enough for my purposes . F i ve deci mal 
p l aces of accuracy, i f  I was l ucky, was al l I cou l d expect, and it wasn ' t  good enough . 

So when I s aw a package cal l ed ' Doub l e Prec i s i on Subrouti nes• i n  my l oc al Tandy Store , I bought 
i t .  I was a l i tt l e di sappoi nted to fi nd out, after I had t aken the package home, that the rout i nes  
were i n  BASIC . Somehow I had i magi ned a c areful l y  crafted bi t of machi ne l anguage wh i ch wou l d  
mate neat l y  wi th the Mi crosoft . In stead, the package i nc l udes a set of BASIC routi nes wh i ch 
you h ave to graft on to your programs . Thi s i s  okay i f  you are wri t i ng  a new program from scratch, 
but a l i tt l e annoyi ng i f  you want to add doubl e prec i s i on to an exi sti ng  program .  

Sti l l , the package i nc l udes a fu l l  pri nt-out o f  the routi nes, and a good expl anat i on o f  how 
they work . And they certai n l y  do work, accurate to at l east s i xteen deci mal p l aces . The rout i nes  
in  the package are s i ne ,  cosi ne, arct angent, square root, n atural  l ogs, exponenti al s and a doub l e 
prec i s i on val ue of pi . 

Bei ng  i n  BASIC, though , these rout i nes are rel ati ve ly  s 1 ow . And they are not a 1 1  that easy 
to use. Whereas when you onl y  want a s i ng l e prec i s i on val ue, you mi ght wri te Y=SIN ( X )  and h ave 
the resul t in  a tri ce , u s i ng  the T andy routi nes for a doubl e prec i s i on val ue, you woul d  h ave 
to wri te Z=X : GOSUB 40400 : Y=Z2 to ach i eve the s ame thi ng . 

However, as I have sai d ,  the rout i nes do work, and they enabl ed me to fi n i sh  my p l anetary pos i t i on s  
program to my own s ati sfact i on . I f  you are deve l op i ng  a program t h at needs h i gh accuracy, i t  
mi ght be worth buyi ng thi s pac k age . But then, g i ven a l i tt l e more effort, you coul d probab l y  
devel op such routi nes i n  BASIC yoursel f .  

SUMMARY 

DOCUMENTATION 
rASE OF LOADING 
EASE OF USE 
COST 
VALUE FOR MONEY  
AVAILABLE F ROM 

Very good 
Fai r 
IYioderate 
$1 4 . 95 
Fai r t o  poor 
Tandy Computer Stores . 
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***** MYSTERY FUN HOUSE ADVENTURE ***** 

A Revi ew by Bob J acobs . 

' Mystery Fun House ' i s  the seventh i n  a seri es  of programs by Scott Adams, and i s  s i mi l ar to 
previ ou s ' Adventures ' i n  t h at the  computer i s  your puppet contra 1 1  ed by two-word i nstructi ons  
drawn from a voc abu l ary of 1 20 words . There are no graph i c s, but the program descri bes where 
you are and what you see . The game i s  wri tten i n  machi ne 1 anguage, so a 1 though i t  1 s 1 arge and 
very comp 1 ex, i t  t akes o n l y  a sp  1 it second to respond to your command . Another advantage i s  
that i t  i s  di ff i cu l t t o  cheat by l i st i ng the program to  f i nd the sol uti on . 

In ' Mystery Fun House 1 your task i s  to exp 1 ore an amu sement park, and recover secret p 1 ans  h i dden 
t�ere by i t s owner, before the bouncer throws you out at mi dni ght . The game i s  a cha l l enge 
n ght from the start , s ·i nee you must fi rst work out how to get i nto the park before the adventure 
can real l y  start . Thi s had me sweat i ng  for hal f an hour ! 

The 
.�

agy cal  mi rr?r room, maze , and shooti ng  gal l ery are j ust  some of the many rooms and pas s ages, 
so 1 t: 1 s essent1 � 1 to dra�r1 a map as you go a 1 ong . But beware of red herri ngs ! You c an waste 
many hours ponder1 ng over rooms or objects that h ave no i mportance . 
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·80 
This catalogue contains a selection from the wide range of peripherals, interfaces, computers and 
software carried by MICR0-80 for your computer. If you don't see the item you want, contact us, we 
probably have it anyway! 

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

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

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

OKS TR.SDOS 2.3 DECODED 
AND OTHER. MYSTERIES 
by James farnour 

The TRSDOS operating system 
explained with a fully 
commented source code listing, 

..------------, a description of the command 

ll.tl_,ll' E�'-frFJ.R 
.-LUJ llEJYrER 

line interpreter and the 
i subroutines used by the DOS 
commands, the file 
management system, the error 
message processor and much, 
much more. Excellent value at 
$39.95 (plus $1.20 p. & p.) 

BASIC fASTt:R AND Bt:TTER 
AND OTHt:R MYSTERIES 
by Lewis Rosenfelder 
Basic is not nearly as slow as 
most programmers think. Basic 
faster and Better shows you 
how to super charge your BASIC 
with almost 300 pages of fast, 
functions and subroutines. 
You won't find any trivial 
poorly designed "check-book 
balancing" programs in this 
book - it's packed with useful 
programs. 
Tutorial for the beginner, 
instructive for the advanced, 
and invaluable for the 
professionaL this book doesn't 
just talk . . .  it shows howl Basic 
Faster and Better is $39.95 
(plus $1.20 p. & p.) 

THf CUSTOM TRS·80 
AND OTHER MYSTERIES 
by Dennis Bathory Hitsz 
Ever wanted to do things to 
your TRS-80 that Radio Shack 
said couldn't be done? How 
about reverse video, high 
resolution graphics, and audible 
keystrokes? 
Now enough? How about 

r-----------. turning an 8-track into a mass 
storage device, making music, 

7.m .. ci.i"!!t'Wu TBS-80 
&- CYrHEl� 11\YSTElU.E'S 

controlling a synthesiser, 
individual reverse characters, 
and a real-time clock just to 
name a few? 
The Custom TRS-80 and Other 
Mysteries is packed with more 
than 290 pages of practical 
information and can be yours 
: for only $39.95 (plus $1.20 
p. & p.) 

. MACHINE LANGUAGE DISK HO 
and OTHER. MYSTERIES 
by Michael Wagner 
The guide to machine language 
disk software for TRS-80 Models 

.--------. 1 and 3 that explains what the 

L.t..,,·(Kc�4Gii� floppy drive system is all about, 
disk controller chips, read/write 
access, head step and seek 
commands, forced-interrupt 
command, disk files, how 
records are stored on disk, 
creating a file, etc. You also get 
a disk formatter program, a 
program to calculate passwords 
and much more for only $39.95 
(plus $1.20 p. & p.) 
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I t 

The new LNW Model 2 is not just a microco m p uter b ut a com pl ete computer package 
that i ncludes excel lent hardware, extensive systems software and a range of appl ica­
tion software. Manufactu red by LNW Research corporation, the LNW Model 2 featu res: 

HARDWARE: 
• 4MHz Z80A microprocessor with 96K user 

RAM. 
• 16K x 6 b its Graphics RAM, expandable to 

64K <fou r  pages>. 
• Printer, RS-232-C and cassette interfaces. 
• 1 2 K  BASIC in ROM <Level 2 compatible>. 
• su p p o rt f o r  s i n g l e/d o u b l e s i d e d ,  

s ingle/double density, 5%" or 8" d isk 
d rives. 

• Ful l  TRS-80 Model 1 com patibi l ity. 
• Hi-res Colour <RGB> and B & w video 

outputs. 
• Fou r  H i-Res Graphics Modes: 

- B & W 128 X 48 
- B & W 480 X 1 92 
- 8 colour 1 28 x 1 92 
- 8 colour 480 x 192 

• Three text d isplays Modes: 
- 64 char x 16 l ines 
- 80 char x 16  l i nes 
- 80 char x 24 l ines 

SOFTWARE: 
1. LNW small Business and Professional Ac­

counting series - including General 
Ledger, Accounts Receivable, Accounts 
Payable and Payroll ru.s.A . 
conventions). 

2. Electric Spreadsheet - for financial plan-
ning and forecasting. 

LNWBASIC 4.0 - a n  extension to d isk BASIC 
that allows ful l  use of the LNW80s 
gra p hics capabi l ities th rough the 
addition of powerful graph ics 
com mands such as CIRCLE, COLOR, 
DRAW, etc. 

DOSPLUS 3.4 - the fast rel iable and easy­
to-use operating system that pro­
vides al l  the fi le control and d isk 
management you n eed for max­
i m u m  benefit from you r  disk 
drives as well  as an enhanced disk 
BASIC. 

LNW-CP/ M - the CP/ M  operating system 
opens the door to a whole new 
world of software. LNW-CP/ M was 
designed to be com patible with 
appl ication programs written for 
CP/ M  2.2 and provides the user 
with a 61 K system 

3. Electric Pencil - an easy-to-use word 
processor. 

4. Microterm - an intelligent terminal pro­
gram for communications. 

5. Chart-Ex - allows you to transform your 
data into pie, line or bar charts on hi­
res display or printer with bit graphics. 

The LNWBO Model 2 is perfect for the serious hob byist or businessman seeking a higher 
performance, more rel iable com puter to replace h is TRS-80 Model 1 without sacrificing 
a h uge investment in  software and progra m m i ng experience. 

LNW80 Model 2 com puter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $2,850 
rcomplete except for disk drives and monitorJ 

· 

H I-RES Green Phosphor M o n itor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $265 
Su per H I-RES H itachi  RGB Monitor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1,250 
TWo Single-sided 40 Track Double Density Disk Drives . . . . . . . . . . . . . . . . . . . . . . $825 

an cabinet with power supply and cableJ 

All  prices include Sales Tax a n d  are subject to change without notice. Prices are FOB 
Adelai�e. A_d d  $20 road freight a nywhere in Australia. Al l  eq ui pment carries M ICR0-80's 
Austrai Ja-wtde 90 day warranty covering parts and labour. 
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SCARFMAN 
This incredibly popular  game craze 
now runs on your  TRS-80' I t ' s  eat or 
be eaten You run Scrarfman around 
the maze , gobbl ing u p  everything in  
you r  path Try to eat  it al l  before nasty 
monsters devour you Excellent high 
speed machine language action game 
from the Cornsoft Group With sound 

r Price: $17 .95 

Soar swiftly over jagged landscape, 
swooping high and low to avoid 
obstacles and enemy missiles attackso  
With  mi les  of  wild terrain and tunnels 
to penetrate, you ' re wel l  armed with 
bombs and multiple forward missile 
capability From Melbourne House o 
Features sound , trainer mode and 
customizing program . 

Price: $36.50 

As a vast panoramic moonscape 
scrolls by, select one of many landing 
sights The more perilous the spot, the 
more points scored - - if you land 
safelyo You control LEM main engines · 
and side thrusters o  One of the best 
uses of TRS-80 graphics we have ever 
seen From Adventure InternationaL 
With sound 

Price: $26.50 

M ETEOR M I SS I O N  I I  
As you look down on your view, 
astronauts cry out for rescue You 
must maneuver through the asteroids 
and meteorso (Can you get back to the 
space station?) Fire lasers to destroy 
the asteroids, but watch out , there 
could be an alien Flagship lurking 
Inc ludes sound effects' 

-�Price: $26.50 

THE WILD WESf 
It 's up to you to keep the West 
beautiful with Outlaws and rene­
gade Indians on all sides. Even the 
train has been captured by Outlaws 
with al l  the payroll on boardo Can 
you clean up the Wild West? Price: $26.50 

GALAXY I NVASION 
The sound of the klaxon i s  cal l ing you 1 
Invaders have been spotted warping 
toward Earth 0 You shift  right and left 
as you fire you r  lasers. A few break 
formation and fly straight at you '  You 
place you r  finger on the fire button 
knowing that this shot must connect ' 
With sound effects' 

-

Price : $26.50 

SPACE ATTACK 
Steady your nerves, keep a sharp 
lookout, and prepare for battle to 
save your city. Fiendish aliens are al l  
around, and if they destroy the city 
you lose. Price: $26.50 

DEFE N S E  C O M MAN D 
The i nvaders are bac k '  Alone, you 
defend the all important nuclear fuel 
canisters from the repeated attacks of 
thievi ng al iens ,  repeatedly An alien 
passes your g u a r d ,  snatches a 
canister and flys straight otto Quick 1 
You have one last chance to blast h im 
from the s ky'  With sound and voice 

. Price: $26.so 

CAT 3 

STRIKE FORCE 
A s  the primary defender o f  a world of 
cities under deadly alien attac k ,  your 
weaponry is the latest rapid fire 
miss i les , long range radar . and 
incendiary " star shel ls . "  Your force 
field can absorb only a limited n umber 
of impactso A complex game ot 
strategy, skill and reflexes from 
Melbou rne Houseo Price: $26.50 

Asteroids float ominously around the 
s c r e e n o  Y o u  m u s t  d e s t r o y  t h e  
asteroids before they destroy you ' (B ig  
asteroids break into l i t t le  ones)  Your  
ship wil l  respond to thrust ,  rotate, 
hyperspace and f i re.  Watch out for 
that saucer with the laser'  As 
reviewed in  May 1 981 Byte Magazine.  

Price: $26.50 

Your ship comes out of hyperspace 
under a convoy of aliens You destroy 

every one But another set appears 

T h ese seem more 1 n t e l l 1gent  You 

el iminate them too Your fuel supply is  

d 1m1n1Sh1ng You must  destroy two more 

sets before you can dock The space 
statiOn IS  now on your scanner With 
sou n d 1  Price: $26.50 

As your ship appears on the bottom of 
the maze.  eight alien ships appear on the 

top.  all t ravel ing direct ly at you ' You 
move toward them and fire missiles . But 

t he more aliens you destroy . the faster 
the remaming ones become I f  you get 
too good you must endure the Flag · 
ship " With sound eflects1  

, Price: $26.50 
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FO R YOU R  
MICR0-80 now offers you the widest range possi ble i n  entertai nment software. 
These programs are suppl ied on cassette for the Levei i i/1 6K TRS-80 Model l/1 1 1  
(except as noted). They are also su itable for the System 80 but sou nd may not be 
avai lable un less a hardware modi ficat ion has been f itted to reverse the roles of 
recorders #1 and #2. 

DEFENCE PENETRATOR $20.95 
DEFENCE PENETRATOR is based on one of the 
most popular arcade favourites of all time with 
smooth graphics and sound effects. With realistic 
scrolling planetscape it 's the best game yet. 

BATTLE STATION $2 1 .50 
The aim of the game is to defend your space station 
against the attack of four alien space ships. 

MORGOTH $20.95 
Morgoth is a unique action packed advenhrre 
allowing you to wander through the enchanted 
dominion of Morgoth and collect the lost treasures 
of KAZARD KALLAHAN. But Beware! You must 
escape before the satanic Morgoth is aroused and 
seeks yea! 

KILLER BEETLES $2 1 .50 
The aim of the game is to dig traps. When a beetle 
falls in you must fill it in to bury them, before they 
can catch you. 

STAR CRESTA $20.95 
Star Cresta takes you beyond the limits of your com­
puter and into the Cosmic void itself! Beware! Iron 
clad concentration and lightning relfexes are re­
quired to destroy the evil empress. 

JUNGLE RAIDERS $2 1 .50 
The aim of the game is to defend your four bases 
from the marauding Jungle Raiders. You kill all 
the Jungle Raiders and they try to hit you with their 
spears or drag off all four of your bases. 

KILLER GORILLA $2 1 .50 
Four completely different frames. Each one offering 
a different challenge, makes this one of the most 
complex and stimulating games ever written for a 
TRS-80. The game keeps track of the top ten scores 
along with a six character name for each score. 

SPEC 
Buy any two ga 

0 ly 

JUNGLE BOY $2 1 .50 
The ultimate challenge! Are your reflexes fast 
enough to swing Jungle Boy from vine to vine? Can 
you swing through the jungle? Can you swim by the 
alligators? These are just some of the things you will 
find very challenging in Jungle Boy. 

STELLAR WARP $20.95 
Animation with superior fighter craft brings you an 
even greater challenge. As your computer ad­
vances your level , the aliens become more 
dangerous and the harder it is to stay alive ! 

HOPPY $2 1 .50 
The aim of the game is to get your frogs across the 
busy highway without being squashed and then 
across the river by means of floating logs and 
turtles. 

INSECT FRENZ¥ $2 1 .50 
The aim is to stop the centipede from getting you, all 
the time keeping an eye out for the giant spider. 

ALIEN CRESTA $2 1 .50 
The aim is to defend your ship from numerous at­
tacks from an assortment of aliens. If you get hit 
three times, it's all over. 

RALLY RACER $20.95 
Drive through an action packed maze and try to hit 
all the flags before Morgan the Mad motorist or 
Crazy Harry and his killer hoodlums catch you! 

p 

NOTE: 
As the prices of imported software may vary, these prices are valid for current stock only and prices are subject to 

change without notice. 
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Double isk Storage Capacity with the 

The LNDoubler is easily installed into your expansion interface and provides support for both 
5 � ' '  and 8 ' '  

. 
disk drives. Completely compatible with all the major Disk 

. 
Operating Systems, 

the LNDoubler provides technically advanced, tested and reliable double-density operation 
with such features as: 

• Analog phase lock loop data separation. 
• Precision write precompensation. 

as 5" or 8" drives and a switch is 
provided for drive 0. 

• High quality PCB will all contacts gold­
plated. 

• Supports any mix of 5" or 8" drives, single 
or double density, single or double sided. 

• Drives 1-3 may be software selected 

The LNDoubler will inrease the formatted storage capacity of each 40 track single-sided drive 
by 80% to over l80Kbytes -- for just over half the cost of one disk drive. With an 8 inch double­
sided double-density disk drive, you can have over one Megabyte of online storage! 

The LNDoubler 5/8 doubler with documentation is available for . . .  

$285 plus $2.00 p.&p. 
NOTE: A special cable is required for 8" drive operation and 8" double-density operation 
requires a 3.55 MHz CPU speed-up modification. 

is the state of the art in Disk Operating Systems for the Model 1 a nd Model 3 offering an order of magnitude 
increase in flexibility and performance over its predecessor DOSPLUS 3 .4 and yet is easier to use and more 
friendly with a Help facility explaining the syntax of DOS commands. The huge manual of over 350 pages 
describes the system in detail and is sectioned and tagged so that you can find what you want more 
quickly Far greater flexibility is offered by the introduction of device drivers that are external to the system 
and that can be tailored to your needs. 

Some of the features offered by DOSPWS 3.5 are .. .  
• Single and double density support with density recognition . 
• Improved file control facil ities and date stamping of files. 
• A keyboard driver that offers single key entry 
• An extensive Job Control Language. 
• Complete and detailed technica l  system information .  
• Two versions o f  BASIC plus a BASIC label facility 
• and much more. 

DOSPWS 3.5 REPRESENTS EXCELLENT VAWE AT $160 
When ordering by MAIL please specify Model 1 or Model 3 and include S2 for freight 

DISK DR HEADS 
CLEANING 
DISKETTES 

$44 incl p. & p. 
Disk drives are expensive and so are 

diskettes. As with any magnetic 
recording device, a disk drive works 
better and lasts longer if the head is 

cleaned regularly. In the past, the 
problem has been, how do you clean the 

head without pulling the mechanism 
apart and running the risk of damaging 

delicate parts. 3M has come to our 
rescue with SCOTCH BRAND, non­

abrasive head cleaning diskettes which 
thoroughly clean the head in seconds. 

The cleaning action is less abrasive than 
an ordinary diskette and no residue is 

left behind. Each kit contains: 
2 head cleaning diskettes 
1 bottle of cleaning fluid 

1 bottle dispenser cap 

5" FLOPPY 
DISKETTES 

3M Scotch Brand 
• Reinforced centre hole 
• To suit soft sector format 
• Rated for double density 
Box of 10 single-sided for 

$59 incl p. & p. 

Box of 10 double-sided for 
$69 incl p. & p. 

FIT A PERCOM 
DATA SEPARATOR 
and eliminate CRC 

errors and locked-out 
tracks 

$45 plus $2 p. & p. 
When Tandy designed the TRS-80 

expansion interface, they did not include 
a data separator in the disk-controller 

circuitry, despite the I.C. manufacturer:s 
recommendations to do so. The result IS 
that many disk drive owners su�fer a lot 
of Disk I/0 errors. The answer IS a data 

separator. This unit f�ts inside your 
expansion mterface. It IS supplied with 
full instructions and is a must for the 

serious disk user. 
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Are do-it-yourself type? Then these for you 

The ultimate hi-resolution graphics 
board for the TRS-80 Model 1 and 

System 80 that provides 256 
programmable characters as well as the 

abi l ity to emulate a 384 x 1 92 dot 
addressable screen . The hardware 

capabi lities of the PCG-80 enable you 
to plot mathematical functions, display 

arcs, circles, l ines, waves and design 
and display custom characters ranging 

from 72 pixels to 1 8432 pixels. You can 
mix graphics and characters anywhere 

on the screen . 

PCG-80 to suit Model 1 only s199 
plus $5 p. &.. p. 

sz PCG-80 to suit System 80 only 19 
plus $ 5  p. &.. p. 

(Note : Not suitable for later type 
Japanese keyboards on TRS-80 Model 1 ) .  

plus $ 2.00 p. &.. p .  
Large volume means we can buy 
better and can pass the savings 

on to you .  There are our proven, 
prime, branded 200 nanosecond 
chips, guaranteed for 1 2 months. 

A pair of DIP shunts is also 
required to upgrade CPU memory 

in the TRS-80 - these cost an 
additional $4.00. All kits come 

complete with fu l l ,  step-by-step 
instructions which include labelled 

photographs. No soldering is 
required. You do not 

have to be an experienced 
electronic tech nician to 

install them. 

Typewriter 
erface 

The MICR0-80 interface does not 
interfere with the normal operation of 

your Praxis 35 or ET-1 21  typewriter 
which becomes a reliable, high qulaity, 
letter perfect printer. We are convinced 

that you will be able to fit the interface 
yourself without hassles and be 

printing within the hour. Our interfaces 
provide a Centronics compatible parallel 

interface and are supplied with power 
supply, comprehensive fitting 

instructions and user manual . The 
cable to connect the interface to the 

computer is not included in the price. 
We also offer a fitting service in 

Adelaide for only $ 3 5 .  

lnteface to suit Praxis 35 only 
plus $ 1 0  p. &.. p. S 

Interface to suit ET- 1 2 1  only 3 
plus $ 1 0  p. &.. p. 

Lower 
odi cati 

$ 
plus $ 2.00 p. &.. p. 

The MICR0-80 modification features true below­
the-line descenders, a block cursor and sym bols 
for the 4 playing-card suits. Each kit comes with 

comprehensive fitting instructions and two 
universal lower-case driver routines on cassette 

to enable you to display lower case. These 
routines are self-relocating, self-protecting and 

wil l  co-reside with other machine language 
programs (the second includes keyboard­

debounce and flashing cursor). Fitting requires 
soldering inside the com puter and should only 

be carried out by an experienced hobbyist or 
technician. A fitting service is available in capital 

cities for only $20.00 and a l ist of installers is 
included with each kit. (Specify TR5-80 Model l 

or System 80 when ordering.) 

All  prices include Sales Tax and are correct at t ime of publication but are subject to changes without notice. Al l  equipment carries MICR0-80's Australia-wide 90-day warranty 

covering parts and labour. 
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You can increase your programming productivity, the execution speed and 'user friendliness' of your programs 
by using an enhanced Disk Operating System (DOS). Together with the other utility software, you can get the 
most from your disk drives. Note: For DOSes, include $2.00 for freight. 

DOSPLUS 3.5 $160.00 
(Specify Model I or Model I l l )  

DOSPLUS 3.5 is a powerful, sophisticated DOS intended for the 
experienced user. The system can be configured to suit your require­
ments, provides greatly enhanced features over 3.4 and new 
features like single-key entry, date-stamping of files, a Help file and 
more. More user friendly than 3.4, DOSPLUS 3.5 comes with a 
very extensive stand-alone manual. 
BMON by Edwin Paay $20.50 
The ultimate High Memory Basic Monitor L2/1 6-48K 
BMON Renumbers; Displays BASIC programs on the screen while 
they are still loading; tells you the memory locations of the program 
just loaded; lets you stop a load part-way through; merges two pro­
grams, with automatic renumbering of the second so as to prevent 
any clashes of l ine numbers; recovers your program even though 
you did type N EW; makes one program invisible while you work 
on a second (saves hours of cassette time! ) ;  lists all the variables 
used in the program; makes SYSTEM tapes; lets you Edit memory 
directly ... the list goes on and on. Cassette comes with 1 6 K, 32K 
and 48K versions, ready to load. Can anyone afford NOT to have 
BMON? 
THE FLOPPY DOCTOR/MEMORY DIAGNOSTIC 

Model I l l  Disk $43.50 
THE MICRO CLINIC offers two programs designed to thoroughly 
check out the two most trouble-prone sections of the TRS-80 -
the disk system (controller and drives) and the memory arrays. Both 
programs are written in Z80 machine code and are supplied together 
on diskette for a minimum 32K, one disk system. 

NEWDOS 80 VERSION 2.0 $185.00 
(Specify Model I or Model I l l) 

Newdos 80 suits the experienced user who has already used 
TRSDOS, understands the manual and is prepared to learn the 
somewhat complicated syntax of one of the most powerful DOS's 
available. With the correct hardware, Newdos 80 supports any mix 
of single- or double-sided, single or double density, 5" or 8" disk 
drives with track counts up to 96. I t  provides powerful, flexible file 
handling in BASIC including variable length records up to 4096 bytes. 
Definitely not for the beginner. 

MASTER DISK DIRECTORY $20.95 
FIND THE PROGRAM FAST! !  PAYS FOR ITSELF BY RELEASING 
REDUNDANT DISK SPACE ! !  MASTER DIRECTORY records the 
directories of all your individual disks onto one directory disk. Then 
it allows you examine them, find an individual file quickly, list files 
alphabetically, weed out redundant files, identify disks with free 
space, list files by extension, etc., etc. This program is invaluable 
for the serious disk user and will pay for itself many times over. Not 
fully compatible with NEWDOS 80. 

For Tandy Colour Computers with at least 1 6K of memory, choose from the following selection: 

SPACE F IGHTER $20.95 RACING DRIVER $23.50 
You are out in space, armed with laser beams and your mission is 
to shoot down five enemy fighters. Skill is required to keep your 
enemy in your sights to destroy them. �equires 1 6 K  Extended Col­
our BASIC. 
ESCAPE FROM MARS $20.95 
A good first adventure that takes place on Mars where you have 
to explore the city and deal with the possibility of hostile aliens. 
BREAKAWAY $20.95 
Written in machine language for speed and features 15 levels of 
difficulty. 
QUEST $25.50 
An adventure played on a map of Alesia generated by your com­
puter. You must gather men and supplies by combat, exploration, 
trading, etc. When your force is strong enough, you attack the citadel 
in a battle to the finish. 

You drive along able to see only the road in front of you, leaving 
little time to avoid obstacles and hazards that you meet in your path. 
Featuring three levels of skill , colour and sound. Requires 1 6 K Ex­
tended Colour BASIC. 

HAUNTED HOUSE $20.95 
A real adventure for the kids, with ghosts and goblins, treasures 
and problems. 

TREK ADVENTURE $20.95 
You are in deep trouble aboard a starship abandoned by its crew. 

PYRAM ID $20.95 
An exciting and challenging adventure where you h unt for treasure 
in a pyrammid full of problems. 
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Features:  • 80 cps bi-directional , logic seeking 
• 40, 71 ,  80 or 142 characters per line 
• Normal and italic alphanumeric, symbol and 

semi-graphic characters 
• Unidirectional bit image graphics 

(8 x 640 or 8 x 1280 dot/line) 
• Tractor and friction feed 

80 compatible control codes 

I 

We are expanding our range of disk drives to include the new 

DRIVES 

CAT S 

These half-height, 5 Y4" disk drives represent the state of the art in both technological 
design and mechanical construction. With the characteric high quality of manufacture 
expected in Japanese products, these drives feature ultra-modern electronics, servo­
controlled direct drive motors and exceptional physical construction that provide 
extremely reliable, smooth and quiet operation in both single and double density. 
Two varieties will be available shortly: 40 track double sided and 80 track double 
sided. 

Please WRITE for further information. 

THER PRINTERS AVAILABLE: 
EPSON RX-80 $995 
Features : 1 00 cps , 6 character sizes ,  bit image and graphic modes . 
ITOH PROWRITER 85 10 $ 1 150 
Features : 1 20 cps , bit graphics and proportional printing. 
EPSON FX-80 $ 1399 
Features :  1 60 cps ,  6 character sizes ,  proportional printing,  bit graphics . 

All prices include Sales Tax and are correct at time of publication but are subject to change without notice . 
All equipment carries MICR0-80's  .Australia-wide 90 day warranty covering parts and labour . 

.Add $ 10 road freight anywhere in .Australia. 
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I f · i n di ffi cu l ty ,  you c an ask the computer for as s i stance by typi ng  ' He l p '  but the on l y  response 
I h ave h ad so far i s  ' Try exami ni ng thi ngs! ' . 

For a pri ce of around £ 1 2 i n  Bri t ai n ,  the game i s  good val ue , but th i s  depends on how qui c k l y  
you c an so l ve t h e  puzz l e  - i t  took m e  a month . I t  • s n o t  qui te so di  f f i  c u l t a s  some o f  the other 
Scott Adams ' ' Adventures ' ,  but it i s  extremel y  we l l  wri tten and has p l enty of n a i l - bi t i ng suspense 
together wi th some p l easi ng  use  of humour .  

- 0000000000 -

***** MI CROBUGS ***** 

A 1 though we make every effort to ensure accuracy i n  the materi a  1 we pub l ·i sh , i nevi tab l y  errors 
and omi s s i ons wi 1 1  occur . In thi s secti on ,  we pri nt correcti ons to those bugs that have been 
reported . 

MORE ARGUMENTS FOR MACH I NE LANGUAGE SUBROUTI NES -

August , 1 983 pp . 7 -8 .  

The fol l owi ng  typographi cal errors occurred i n  the programs accompanyi ng the arti cl e 

On page 7 i n  the program " BEEP " ,  the second and thi rd DATA l i nes shou l d read : 
DATA 3271 7 , - 20726 , 1 9720 , 3 1 068 , - 1 41 53 , - 1 8565 , 1 6072 , 1 7 1 54 ,  
DATA -45 , - 496 , 8253 , 3576 , - 3296 , - 1 8680 , 456 , - 1 , 1 2321 , 2304 , 

On page 8 i n  the ' store/restore screen di spl ay '  exampl e ,  the DATA l i ne shou l d  read : 

DATA 8 , 8448 , 0 , 4352 , 0 , 256 , 0 , -20 1 04 , -4664 , - l 3904 

- 0000000000 -

***** HAMBURGER - L2/ 1 6K by Bi l l  Tanti 

The i de a of thi s game i s  to make as many hamburgers as you c an . 
over ei ther a bun , pi ece of meat , s a  1 ad or an egg . When you do 
fa 1 1  and i f  there i s  anythi ng beneath i t ,  i t  wi 1 1  fa 11 too . 
cups bel  ow . A bonus wi 1 1  be awarded after three h amburgers are 
of the hamburgers ,  thi s wi l l  dec i de the s i ze of the bonus . 

***** 

You make hamburgers by wal k i ng 
thi s the part of hamburger wi l l  
The hamburgers wi 1 1  co 1 1  ect i n  

made and , dependi ng on the s i ze 

There are two sausages runni ng after you and they get faster as the game progresses . There 
i s  a shi e l d whi ch wi l l  protect you whi l e  part s of hamburgers are fal l i ng ,  and when you are i n  
a l i ft .  ( If your score exceeds 1 0 , 000 then there i s  no shi e l d  i n  the l i fts ) .  

I f  you drop a p i ece of a hamburger on a sausage then a bonus rang i ng from 1 00 to 900 poi nts 
i s  awarded . If your score exceeds 1 0 , 000 , you al so recei ve an extra man. 

There i s  a 1 so a speci a 1 way to enter your name after a game . The a 1 ph abet i s  di sp · 1 ayed . By 
u s i ng  ei ther the 1 eft or ri ght arrows you move a marker be 1 ow the 1 etters of the a 1 ph abet . 
When you reach the l etter you need , you c an regi ster i t  by pres s i ng the space b ar .  

- 0000000000 -

***** H I GH RESOLUT I ON SCREEN SCORE SUBROUT I NE - Col our Computer by C .  Bart l ett *****  

Thi s subrouti ne c an be used wi th any program that requi res a score di sp l ay o n  a hi gh resol uti on 
screen . The user s i mp l y i ni t i al i zes  the di g i t  stri ngs by - GOSUB32000 - at the start of hi s 
program , the vari abl e  " SC "  s_hou l d  be used i n  the user ' s  program to keep count of the scar� . 
The mai n subrouti ne at l i ne 321 30 wi l l  take the v a l ue found i n  the vari ab l e  " SC "  and . turn 1 t  
i nto the proper h i gh reso l uti on equi val ent . 

Li ne 321 50 i s  u sed to b l ank out the o l d score . The statement COLOR 2 shou l d be set to the 
b ac kground co 1 our if a di fferent co 1 our set i s  chosen . In thi s 1 i ne and 1 i ne 32240 the sea 1 e 
functi on of the DRAW command h as been set to 8 .  The sea 1 e c an be set as 1 ow as . 4 i n  PMODEs  
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3 and 4 and the di sp l ay wi l l  sti l l  be c l ear . If you change the scal e of pos i t i on statements 
i n  one l i ne, you must change them i n  the other l i ne  as wel l .  

The 1 i nes fo 1 1  owi ng thi s, up to 1 i ne  321 70, are u sed to convert the vari  ab 1 e " SC "  to a stri ng  
and pad i t  on the l eft wi th the requi red number of zeroes . 

Li nes  321 90 to 32220 ass i gn each pos i t i on i n  the stri ng  to a vari abl e, i . e .  the l eftmost character 
i s  as s i gned to vari abl e " Bl " ,  the fol l owi ng  ch aracter to vari abl e " B2 " ,  etc . 

L i ne 32230 bui l ds the di sp l ay stri ng  and l i ne  32240 di spl ays  i t .  

I t ' s  a s  s i mp l e  as that, so a s  l ong  as you use " SC "  to keep score, ( or change the subrouti ne ) , 
al l you have to do to have a h i gh resol uti on screen score i s  put the statement - GOSUB 321 30 
i n  your program each t i me that the score i s  updated . 

- 0000000000 -

***** WORLD CHAMP I ONSH I P  BOXING - Col our Computer by C .  Bart l ett ***** 

In thi s s i mu l ati on of a boxi ng  match you are vi ewi ng  the boxers from above . The computer control s 
the boxer on the ri ght and you control the boxer on the l eft . Both boxers only  punch wi th  thei r 
ri ght hands . Use  the fol l owi ng  keys to control your boxer : -

UP ARROW - MOVE UP THE SCREEN 
DOWN ARROW - MOVE DOWN THE SCREEN 
RI GHT ARROW - PUNCH 

The scores are di spl ayed for both p l ayers at the bottom of the screen . One poi nt i s  scored 
for a body b l ow and 1 0  poi nts are scored for a bl ow to the head . 

As the Boxer you are fi ghti ng  i s  contra 1 1  ed by the Computer, wi thout some i nterference, the 
Computer wou l d wi n al l the t i me .  S o  t o  g i ve you a fi ghti ng  chance, ( pun i ntended ! ) , the Computer 
contro 1 1  ed boxer i s  forced to pause now and then; the l ength of the pause i s  random and wi 1 1  
vary from bei ng unnoti ceabl e to about 2 or 3 s econds . Even wi th  thi s advantage the Computer ' s  
boxer wi 1 1  beat the he 1 1  out of you i f  you don ' t  keep on your toe s . P 1 ay conti nues unt i 1 you 
are s i ck of i t ! ! 

WARN I NG - STANDING STI L L  IS A HEALTH HAZARD ! 

- 0000000000 -

***** OTHELLO - Hi tachi Peach by Trevor Mynatt ***** 

Thi s i s  a two person game whi ch enabl es  two p l ayers to p l ay the game of Othel l o .  The g ame al so 
features screen scori ng and i l l egal  move checki ng . 

The p 1 ayer on the 1 eft denoted by " X "  pi eces starts by enteri ng  the X and Y coordi n ates of h i s 
move . No pres s i ng of the return key or comma i s  requi red . The p l ayer on the ri ght i s  denoted 
by "0" and moves subsequentl y .  

For those peopl e unfami l i ar wi th  the rul es o f  Othel l o, the fol l owi ng  open i ng moves wi l l  provi de 
some i ns i ght i nto how the game i s  pl ayed . 

X 0 

Move 43 33 
Move 2 34 53 
Move 3 64 35 
Move 4 24 etc . 

Noti ce  how i n  these moves a p l ayer moves by movi ng  to a square whi ch wi 1 1  enabl e h i m  to c apture 
at l east one or more of h i s opponent ' s  pi eces . 

The number of pi eces whi ch were t aken fr.om your opponent i s  d i sp l ayed on your s i de of the screen . 

The character used i n  l i ne s  440 and 450 i s  the graph i c  b l ock character or CHR$ ( 254 ) and needs 
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to be al tered when the program i s  typed i n .  

After every move the score i s  updated and the prompt ( graphi c b 1 ock character ) moves to the 
other pl ayer ' s  s i de , i nd i cati ng that i t  i s  h i s/her move . 

The program requi res NEW ON 7 ( i . e .  h i -res /80 col umn ) . 

- 0000000000 -

***** BLOCK - H i tachi  Peach by Trevor Mynatt ***** 

Thi s i s  a two pl ayer g ame wri tten for the H i tachi Peach Computer . Each p 1 ayer attempts to b l ock 
hi s opponent by pos i t i on i ng h i s graph i cs so as to bl ock hi s opponent . 

The game st arts by di sp 1 ayi ng a border around the screen and two separate graph i cs 1 i nes whi ch 
move automat i cal l y  upwards .  The 1 i ne on the 1 eft i s  u nder the 1 eft hand p 1 ayer • s contra l and 
the 1 i ne on the ri ght i s  under the r i ght hand p 1 ayer • s contro 1 .  A p 1 ayer must manoeuvre hi s 
l i ne so as to avo i d hi tt i ng any graph i cs  wh i l st attempti ng to b l ock  hi s opponent i nto an i mpos s i b l e  
posi ti on s o  that h e  h i ts a graph i cs l i ne .  

The l eft hand pl ayer uses the fo l l owi ng  keys to change the d i recti on of hi s graphi cs l i ne :  

W - ( U p )  A - ( Left ) S - ( Ri ght ) Z - ( Down ) 

The ri ght hand pl ayer s i mply  uses the four arrow keys to change hi s d i recti on .  

A p l ayer may move to a random pos i t i on on the screen by u s i ng the fo l l owi ng keys : 

Space bar - for l eft hand p l ayer , 
" ? "  key - for ri ght hand p l ayer . 

Do not try to move i n  a reverse d i recti on as thi s wi l l  resu l t  i n  a wi n to your opponent . 

Once a pl ayer run s i nto a graph i c s  dot , a wi nni ng mes s age and an updated score i s  di spl ayed . 
The game automati cal l y  restarts after a few seconds . 

The program requi res 40 co 1 umn , 1 ow resol uti on mode so the program can be run from any current 
mode . 

- 0000000000 -

***** SAVE - L2/ l 6K m . l . by Mi chael  Byrne ***** 

Save i s  a machi ne l anguage program wh i ch enabl es you to make System tapes of any bl ock of memory 
( i nc 1 udi ng the screen ) .  Thi s on ly app 1 i es to non-di sk  users as i t  makes use of the Level 3 
' SAVE ' command . The format of the command here i s  

SAVE name addrl addr2 addr3 
where -

name i s  up to 6 characters l ong and i s  the name of the tape . 

addrl i s  the starti n g  addres s  ( i n  Hex ) of the b l ock  to be saved 

addr2 i s  the endi ng addres s  ( i n  Hex ) 

addr3 i s  the entry poi nt ( i n  Hex ) . 

The l ast f i el d ,  addr3 , may be omi tted from the command i n  whi ch c ase the f i rst address , addrl , 
i s  used . E ach of the fi e 1 d s  shou l d be separated by at 1 east one space . A 1 so , addr2 must be 
greater than addrl . 

The command can be used e i ther by i tsel f or as a statement w i th i n a BAS IC  program . Thi s means 
that you cou l d  put it i n  to a l oop , for i nstance , and have mu l t i p l e  dumps of a b l ock of memory . 

As shown , the program i s  for a 1 6K mach i ne .  However , i f  you have EDTASM or EDTASM+ i t  i s  a 
s i mpl e matter to change the ORG statement to re·l oc ate i t .  When you want to • Save • fi rst , set 
memory s i ze to 32430 to protect the routi ne . After i t  has l oaded , type " / " and the machi ne 
wi l l  return to the READY prompt . The SAVE command i s  now avai l ab l e  to you . 

Now for a run -down on how i t  works . When the program i s  fi rst 1 oaded execut i on start s at the 
1 i ne l abe 1 1  ed SETUP . Th i s  merely p 1 aces , i n  reserved RAM , a jump to the rest of the routi ne . 
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Thi s part is  executed onl y  once . 

Labe 1 SAVE marks the begi nn i ng of the mai n rout i ne .  
cal l s  to other routi nes to fetch the n ame and addres ses . 

It con s i sts essent i al l y  of a ser i es of 

The fi rst subrouti ne c al l ed i s  GETNAM . Thi s extracts the n ame from the command l i ne and stores 
i t  at the end of the rout i ne .  SCAN i s  then c a  1 1  ed to ski p over any i nterveni ng spaces . Next 
GETADR convert s the Hex characters i n  the command 1 i ne i nto an address  and returns i t  i n  the 
DE regi ster pai r .  If the end of l i ne i s  found then " ? SN ERROR" i s  pri nted . GETADR i s  agai n 
c a  1 1  ed and returns the second address . If the end of the l i ne i s  found then the f i rst address  
i s  u sed as  the  entry poi nt , otherwi se the  thi rd address  i s  fetched . At  thi s poi nt HL  i s  poi nti ng 
to the end of the statement and so it i s  saved to al l ow a return to the BASIC i nterpreter . 

The fi rst address i s  checked to ensure that i t  i s  1 ess  than the second address  otherwi se " ?UE  
ERROR"  is  pri nted . If a 1 1  i s  correct then the 1 ength of the b 1 ock  of memory i s  c a  1 cu  1 a ted and 
the tape i s  wri tten . ( The SYSTEM tape format i s  expl ai ned i n  qu i te a few books i nc l udi ng  the 
Leve 1 2 ROM Reference Manu a 1 by Eddy Paay ) . After the b 1 ock has been wri tten to tape , HL i s  
restored and a return i s  made . The other subrouti nes are fai r ly  strai ghtforward . 

SCAN i s  used often and merely  ski p s  over spaces . 

GETNAM reads characters from the command l i ne unti l ei ther a space i s  encountered or 6 characters 
have been read . If the name i s  l ess  than 6 ch aracters l ong , it i s  padded out wi th  spaces . 

GETADR read s characters from the command l i ne ,  checks that they are val i d  Hex characters { i . e .  
0 to 9 and A to F )  and then converts i t  i nto an address  and returns i t  to the c a  1 1  i n g  rout i ne 
vi a the DE reg i ster pai r .  

- 000000000 -

***** XUSR SCREEN FILL SUBROUTINE - L2/1 6K by C .  Cranstone ***** 

XUSR Screen Fi 1 1  i s  a short rout i ne that a 1 1  ows you to fi 1 1  the screen wi th  any va 1 i d ASCII 
character { 0-255 ) . 

The routi ne i s  wri tten i n  Assembl y  Language and has been i ncorporated i nto a BASIC program so 
that you can use it in  your own programs . 

The program wi l l  work i n  ei ther Level II BASIC or any ver s i on of Di sk  BASIC . {The BASIC program 
cal cul ates wh at you are u s i ng and makes the adjustments for you . ) 

I h ave not tri ed thi s program on the Model 3 { mai n l y  because I don ' t  own one ! ) but i t  mi ght 
work! 

The As semb l y  Language part of the program makes a ca  1 1  to the ROM at address  OA7FH . Whether 
the Model 3 i s  the same or not , I don ' t  know { as I s ai d ,  I don ' t  own one ! } .  

PROGRAM DESCRIPTION 

BASIC program 

L i nes 1 to 6 are REM statement s , not real l y  part of the program . 

L i ne 1 0 :  S$ i s  set as 1 7  spaces . Thi s i s  the l ength of the as sembl y  l anguage rout i ne .  
When you as s i gn characters t o  a stri ng  { S$ ) , i t  l oads the characters i n  the stri ng storage area 
i n  memory { at the top somewhere ! ) . After L i ne 1 0 i s  executed , there are 1 7  spaces i n  memory 
assi gned to the stri ng S$ . 

L i ne 20 : The f i r st part of l i ne 20 i s  the DATA for the m . l .  rout i ne .  The next part , " V=PEEK { VARPTR 
{ S$ ) +2 } *256+PEEK { VARPTR { S$ } +l } " f i nds  the l ocat i on i n  memory of the stri ng S$ { VARPTR means  
vari abl e  poi nter } . V wi l l  equal  a memory address  after thi s i nstruct i on .  
The next i nstruct i on ,  "FORG=VTOV+l 6 : READF : POKEG , F : NEXT" reads the DATA and POKEs i t  i nto the 
memory start i ng at V and endi ng  at V+l 6  { 1 7  DATA numbers i n  al l ) .  

L i ne 30 : Th i s  l i ne works  out wh at you are u s i ng , i . e .  Level II , Model 3 or D i sk BASIC . 

The i nstructi on , " C=PEEK ( l 6549 } *256+PEEK ( l 6548 } " works  out where the program beg i n s  i n  the memory . 
The program then executes , "IFC <>l 71 29ANDC <>l 7385THEN . . .  " 
The program wi 1 1  start at 1 7 1 29 i n  memory i f  i t  i s  Leve l II; i t  wi 1 1  start at 1 7385 i f  i t  i s  
" Level II , Model 3 " . 
Thi s i n structi on says , i f  i t  i s  not Level II AND i t  i s  not Model 3 THEN . . .  



VOLUME 4 ,  NO . 3 ( OCTOBER , 1 983 ) M I CR0-80 PAGE 23 

The next p art of the li ne i s  a Di sk  BAS I C  command whi ch  set s  the start of the m . l .  routi ne for 
the X:USR ( n )  command - .. THENDEFUSRO=V : CMD .. T 11 ELSE . . . .. CMD 11 T 11 turns off the c l ock  i n  D i sk BAS I C  
( al so key repe�t , etc . i n  most oos • s ) . 
The commands for setti ng the start of the m . l .  rout i ne for Level I I  1 1ELSEV l = I NT ( V/256 ) : V2=INT ( V ­
V l *256 ) : POKE1 6527 , V l : POKE 1 6526 , V2 11 V l = I NT ( V/256 ) 11 & 11 V2= I NT ( V -Vl *256 ) 11 cal cul ate the val ues to be · POKEd i nto memory addres se s  1 6526 and 1 6527 . These addresses  contai n the start;  ng poi nt 
of the m . l .  rout i ne  to be cal l ed vi a X=USR ( n ) . 

M .  L .  rQuti n e  

001 00 
001 1 0  
001 20 
001 30 ' 
00140 
001 50 
001 60 
001 70 

CALL 
LD 
LD 
LD 
LD 
LD 
LDI R  
RET 

OA7FH 
A , L  
HL , 3COOH 
DE , 3C01 H 
BC , 3FFH 
( HL )  , A  

L i ne 001 00 :  i s  a ROM ca  1 1  whi ch gets the va  1 u e  o f  N i n  X=USR ( N ) , converts i t  t o  a n  i nteger and 
stores the resul t  i n  regi ster pai r HL . 

Li ne 001 1 0 :  Loads the Accumu l ator wi th regi ster L of reg i ster pai r HL ( S i nce N i s  between 0 
and 255 , HL wi 1 1  not exceed 255 - OOFFH . Hence , you on ly  need to Load regi ster L wh i ch i s  the 
hal f of regi ster pai r HL whi ch contai ns  N ) . 

L i ne 001 20 : Loads the regi ster pai r HL wi th the start of the screen wh i ch i s  1 5360 ( or 3COOH ) .  

L i ne 001 30 : Loads the regi ster pai r DE wi th the start of the screen p l u s one wh i ch i s  ( of course ! )  
1 5361  ( or 3C01H ) .  

L i ne  001 40 :  Loads the regi ster pai r BC wi th the l ength of the screen wh i ch i s  1 023 ( or 3FFH ) . 

L i ne 001 50 : Loads the content s of reg i ster p ai r HL wi th the va 1 ue stored i n  the accumu l ator . 
( I n BASI C  that • s POKEHL , A  where HL=l 5360 and A=N from X=USR ( N )  ) .  

L i ne  001 60 : Loads , I ncrements and Repeat s . ( See LD I R  bel ow ) . 

LD I R  ( DE ) = ( HL ) DE=DE+l HL=HL+l BC=BC - 1  

Thi s i s  the m . l .  command Load , I ncrement and Repeat . I t  l oads t h e  contents of memory addre ss  
DE wi th the contents of memory addres s  HL , adds 1 to memory address DE , add s l to memory addre ss 
HL and takes 1 away from the l ength counter . 

Thi s i nstructi on wi l l  repeat i tsel f unti l BC i s  equal to zero . 

- 0000000000 -

***** GALACTI C  BATTLES - Ll /4K by Marti n Downey ***** 

AIM : To destroy the 1 2  E nemy B att l e Sh i ps ( E . B . S )  w ithi n the ti me l i mi t  of 40 t i me U N I TS . 

When you RUN the program the computer wi 1 1  f i r st ask : LARGE NO . ?  
start . E nter any number . 

Thi s i s  to gi ve a RANDOM 

After a short del ay the computer wi l l  di s p l ay the .. Batt l e  Ground .. . The i l l u strati ons be l ow 
i dent i fy the vari ous components . The 11 Batt l e Ground .. con s i sts of 4 quadrants one of whi ch  i s  
shown on the screen at a t i me .  The parti cu l ar quadrant you are i n  i s  i nd i cated by the l i ght-
bl ock bes i de one of the numbers in the bottom l eft corner of the screen . 

• I I  

I 
• 

YOUR SH I P  ~ ENEMY BATTLE SH I P  

STAR BASE I STAR or METEOR 

At the start of the game , and before each move duri ng a game , there wi 1 1  be di sp l ayed 6 COMMANDS 
from whi ch to choose : 
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2 l 
3 4 

COMP - 1  PHASR-2 NAVGT-3  SHLD-4 DOCK-5 CHRG-6?  

You make your choi ce by ENTER i ng the corres pondi n g  number . Be  careful  that you ENTER the ri ght 
number as any number greater than 6 wi 1 1  be t aken as meani ng 6 - you get no second ch ance ! 
( L i fe ' s  l i ke that ) . Bel ow are the 6 commands exp l ai ned i n  detai l .  

COMP- 1 :  Gi ves acces s  to the on-board computer . I f  INOPERAT I VE i s  di spl ayed then the computer 
has been damaged by an E nemy phasor . DOCKi ng wi th a STARBASE may get i t  fi xed , but 
don ' t  count on i t .  If the computer i s  sti l l  operat i onal it wi l l  di spl ay the fol l owi ng : 

ENERGY= 9000 SH I ELDS= 0 T I ME= 40 ( ENTER ) ?  

By pres si ng the ENTER key the rest of the i nformat i on i s  di spl ayed : 

STARBASE QUADS : 3 & 4 E . B . S= 1 2  ? ( ENTER ) ?  

Pressi ng ENTER agai n wi 1 1  return you to the 6 COMMAND choi ce . At the start of a game 
you wi l l  have 9000 ENERGY UN I TS ,  your SHI ELDS wi 1 1  be off ( = 0 ) , you h ave a tot a 1 of 
40 T I ME UN I TS , and there are 1 2  E .  B .  S to destroy . There wi 1 1  be 2 STARBASES at a 1 1  
t imes  al though they may both be i n  the same quadrant . Us i ng COMP does not use  up any 
T I ME UN I TS . 

PHASR-2 : Used to destroy the E . B . S .  The computer wi l l  fi rst  ask  at what ANGLE you wi sh to fi re .  
You ENTER a number from 0 to 360 degrees ( SEE  ANGLE CHART ) by est i mat i ng the E .  B .  Shi p ' s  
posi ti on .  

After you have ENTERed the ang 1 e the computer wi 1 1  ask  for the POWER . A POWER of 1 000 
wi l l  usual ly destroy the E . B . S  if you make a di rect hi t .  However , l i ke you , the Enemy 
has shi  e 1 ds and may absorb your PHASOR . Sma 1 1  POWERs may be used as gui des to he 1 p 
esti mate the Enemy ' s  pos i ti on . POWERs of l es s  than 1 00 may fade before reachi ng the 
Enemy .  PHASR uses l T I ME UN I T  unl ess  PHASR i s  i noperat i ve then no T I ME U N I TS are used . 
PHASR may become i noperat i ve when sh i p  i s  h i t by the Enemy dependi ng  on SHI ELDS . DOCKi ng  
wi th a STARBASE wi l l  al ways repai r the PHASORS . 

The STARBASE cannot be destroyed by your or Enemy PHASORS . PHASORS cannot pass  through 
STARS or METEORS , they are absorbed . The POWER of your PHASOR i s  subtracted from your 
ENERGY . 

NAVGT -3 : Used to NAV I GATE from one quadrant to another and wi thi n any qu adrant . The computer 
wi l l  fi rst ask : QUADRANT?  
If  you want to move to another quadrant you  ENTER the  number of  that quadrant . You  
are then trans ported through hypers pace to the new quadrant u s i ng 1 000 ENERGY UN I TS 
but no t i me uni ts . 
If you wi sh to NAV IGATE around the quadrant you are a 1 ready i n  then ENTER your present 
quadrant number . The computer wi l l  then as k :  G I RO-ANGLE ( 0--360 ) ?  

You then ENTER the angl e you wi sh to travel at t o  get t o  your desi red pos i t i on ( For 
DOCKi ng etc . ) .  The ang l es  are the s ame as for PHASR . ( SEE  ANGLE CHART ) .  
After you h ave ENTERed the angl e the computer wi l l  ask for the MAGN I TUDE of your move . 
A MAGN I TUDE of about 50 wi 1 1  get you from the top of the screen to the bottom and a 
MAGN I TUDE of about 1 20 wi 1 1  move you from one edge of the screen to the other . Y ou 
wi l l  have to l earn from pract i se  the correct MAGN I TUDES for other angl es . 

You can safe ly move through METEORS or STARS . 
Spec i fy i ng a quadrant other than 1 , 2 , 3  or 4 wi l l  p l ace you i n  unknown parts of the 
Gal axy requi ri ng NAV IGAT I ON back to where you are supposed to be  comp l eti ng  your M I SS I ON . 
The amount of ENERGY used i s  1 0  t i mes  the MAGN I TUDE or 1 000 UN I TS when changi ng quadrant s .  
Changi ng  quadr ant s uses no t i me uni t s , otherwi se  1 T I ME UN I T  i s  u sed . I f  after enteri ng 
the MAGN I TUDE you get an I NOPERATI VE s i gnal then ei ther you entered an unacceptab l e 
number ( e . g .  negati ve )  or you have i nsuff i c i ent ENERGY to make the journey . 

SHLD-4 : When you choose thi s command the computer wi 1 1  show you the present SH I ELD r at i ng and 
ask you to ENTER the new rat i ng .  You c an set the sh i e l ds to any val ue  between 0 and 
1 000 i nc l us i ve . The h i gher the rat i ng then the l es s  chance of damage to the shi p i f  
you are h i t  by the E nemy . I f  the shi p i s  damaged then you may 1 ose the use  of the 
on-board computer or the phasors or both . However , when the shi p i s  hit the ENERGY 
BANKS are drai ned by � the amount the SH I ELDS are set at . The I . S . A . ( I nternat i on a l  
Space Admi n i strati on )  suggest s ful l power on shi e l ds a t  al l t i me s . However , i f  you 
are short on ENERGY UN I TS you may h ave to ri s k  l es s . 
Resetti ng the SH I ELD rati ng uses 1 T I ME UN I T .  The amount a 1 1  ocated to the sh i e l ds 
i s  subtracted from the ENERGY STORE but i s  not actual l y  used up unl es s  h i t .  After 
a hit ENERGY is  automati c al l y  d i verted from STORE to  keep the SH I ELDS at thei r set 
rat i ng . 
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DOCK-5 : To DOCK you must manoeuvre your space shi p to wi thi n about 1 BLOCK UN I T  of a STARBASE . 
( A  BLOCK UNIT  i s  the s i ze of a STAR or METEOR ) .  If you NAV I GATE over a STARBASE you 
wi 11 effecti ve ly b 1 ank i t  from the screen mak i ng your next attempt to get c 1 ose enough 
for DOCKi ng more di ffi cu l t .  When you th i nk you are c l ose enough try the DOCK command . 
I f  you get an I NOPERAT I VE s i gn then you are not c l ose enough . I f  you get I NOPERATI VE  
no T I ME UN ITS are u sed up . 
I f  you do not get an I NOPERAT I VE then DOCKi ng i s  comp l ete . You mu st now wai t unt i1 
your ENERGY i s  rep 1 en i shed to 9000 UN ITS , and any repai rs are carri ed out . Your damaged 
PHASORS wi l l  be repai red - however , your COMPUTER may not . 
Docki ng u ses  5 T I ME UN I TS and duri ng thi s t i me the E . B . S  wi l l  be free to have a number 
of shots at you . However , you wi l l  not be abl e to fi re b ack wh i l e  i n  DOCK . For th i s 
reasons the I .  S . A .  adv·i ses al l STAR-FLEET commanders on l y  to DOCK i n  quadrant s free 
of Enemy Crui sers . 
When DOCKi ng i s  comp 1 eted your shi p wi 1 1  be jetti soned from the STARBASE and you once 
agai n have command . 

CHRG-6 : Thi s command enab l es  you to CHARGE your ENERGY BANKS from the avai l abl e sol ar radi ati on . 
CHRG uses 1 T I ME UN I T  and charges your ENERGY BANKS By 100 U N I TS .  Si nee a 1 1  us age 
of 1 T I ME U N I T  wi th the other commands ( PHASR , NAVGT , SHL D )  a l so charge your ENERGY 
by 1 00 UN ITS , thi s command shou l d on l y  be u sed as a 1 ast resort . The I .  S .  A. does not 
approve of i ts STAR-FLEET crui sers s i tti ng i d l y  rechargi ng , so al l commanders are advi sed 
to DOCK and re-energi se  before ENERGY stoc k s  are too l ow .  

The above i s  on l y  a bri ef out l i ne o f  the operati on o f  the STAR -FLEET crui ser you wi l l  command . 
How you go about comp l eti ng your mi s s i on ( Destroy ALL E . B . S .  i n  the 4 quadrant s you patrol before 
the I . S . A .  convent i on i n  40 T I ME UN I TS ) i s  up to you . You ' l l  need more than good l uck  anyway . 

The E nemy Battl e Sh i p s are control l ed by F I GUTRONS ( I l l us i onary Robot s ) so thei r batt l e  strategy 
and fi ri ng accuracy i s  unpredi ctab 1 e .  They may even b 1 ow up thei r a l l i es or even themse l ves . 
I f  they do , however , score a hi t on your shi p the s i gnal : -SH I P  H I T - wi l l  be di sp l ayed . The 
amount of damage resu l ti ng wi l l  depend on your SH I ELD  strength and the ang l e at wh i c h your shi p 
i s  struck . 

I f  through an I NPUT error or doub l e ENTER the screen i s  mes sed up , s i mply  pres s  BREAK and re­
run the program from l i ne 130 ( i . e .  ENTER the fo l l owi ng : RUN 130 ) . Thi s wi l l  redraw the scene 
w i th your shi p randoml y p l aced i n  the same quadrant . A l l other parameters ( TI ME ,  ENERGY . . . ) 
wi l l  be unchanged . 

May the FORCE a l ways be at your back and not f l y i ng i n  your face ! 

NOTES : 

ANGL E  CHART 
-----

90 
45 

1 80 0 or 360 

225 2 7 0 3 1 5 
Bec ause thi s program uses j u st about a 1 1  of 4K memory enter i t  as i t  i s  wi thout the 

add i t i on of extra spaces or expan s i on of the statement abbrevi ati ons ( un l ess  you h ave 
1 6K RAM or l arger memory ) . HOWEVER do not i n sert a space between the l i ne number and 
the start of the l i ne as thi s i s  done by the computer when L I STi ng the program . 

The fact that thi s progam makes use  of j ust about every avai 1 ab 1 e BYTE of memory means 
that mul ti p l e  statement l i nes , abbrevi ati on s  and l i ne-wrap -around are used exten s i ve l y . 
A 1 though thi s makes the 1 i sti ng confu s i ng , i t  does mean that you get the most out of 
a 4K TRS-80 . 

- 0000000000 -

l 
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***** WHAT YOU HAV E  MI SSED ***** 

Set out bel  ow i s  a l i st of some of the programs publ i s hed i n  ear l y  i s sues of MI CR0-80 magazi ne . 
Bac k  i s sues are avai l ab l e for $2 . 50 each or at the annual subscri pti on  rate for 1 2  or more copi e s . 
Cas sette edi ti ons are avai l ab l e for al l i ssues for $4 . 00 each whi l st di sks  are avai l ab l e for 
a 1 1  i s sues from September 1 981  onwards .  For 1 2  or more magazi nes  wi th  c assettes/di s k s  ordered 
at the same t i me ,  the rel evant annual subscri pti on rate app l i es .  Programs for the Hi tachi  Peach/ 
TRS -80 Col our Computer were fi rst pub l i shed i n  the Apri l 1 982 i s sue . 

I SSUE 4 - MARCH 1 980 I SSUE 22 - SE PTEMBER 1 981  VOL . 3 I SSUE 5 - APRI L  1 982 

LEARN I NG N I M  ( L  l }  ROV I NG TARGETS ( L l j ATOMI C  TABLES ( CC } 
LUNAR LANDER ( L  l }  SOLI TA I RE { L2 }  ATOMI C  TABLES { PEACH } 
R I COCHET ( L2 }  SEMAPHORE ( L2 }  MULTI PLE REGRESS I ON 
I NVADERS ( L2 }  THREE B I LL Y  GOATS GRUFF { L2 }  ANALYS I S  { CC/PEACH } 
RANDOM NUMBER GE NERATOR TEST l ( L2 } MOV I E  { L2 }  S PACE COMMANDER ( L l ) 
RANDOM NUMBER GENERATOR TEST 2 ( L2 }  BAS I C  ARRAY SAVER/LOADER ( L2 }  S PACE GALAXY ( L  l }  
ANALOGUE CLOCK ( L2 }  LOWER CASE DR I VER FOR THE READ A L I NE ( L2 }  
BMON - Part 2 ( L2 )  ESF ( L2 }  F L I P  ( L2 }  

SOUND EFFECTS REV I S I TED ( L2 }  KEWORD ( L2 }  

L l  - Level program cc - Col our  Computer 

L2 - Level 2 program HP  - Hi tachi Peach 

The fol l owi ng back i ssues of MI CR0-80 magazi ne are sti  1 1  avai l ab l e :  

Jan Feb Mar Apr May lJun  Ju l  Aug Sept Oct Nov Dec 

' 79 I 
' 80 .; .; .; X .; X .; X .; X X I 
' 81 .; X .; I I I I I I I I I 
' 82 I I I I I .; I I .; X 

' 83 I I I 

( - means never publ i s hed , I means i s sue avai l ab l e ,  x mean s i s sue out o f  pri nt } 

- 0000000000 -

***** NOTI CE TO SUBSCR I BERS ***** 

I n  the i nterests of provi di ng the best pos s i b l e  servi ce  to our subscri ber s , M I CR0-80 i s  i mp l emen­
ti ng a faci l i ty to deal wi th  subscri pti on enqui r i es  and di ffi cul t i es . E rrors and omi s s i ons 
have occurred . We apo l ogi ze for the i nconveni ence c au sed and h ope that our new system wi l l  
reduce the occurrence of these to the absol ute mi n i mum . We request that , i n  order to attend 
to your probl em as qui c k l y  as possi b l e ,  you addres s  your queri e s  i n  wri t i ng  only to : 

I n  your correspondence , p l ease i nc l ude : 

M I CR0-80 , 
SUBSCRI PT I ON DEPARTMENT , 
P . O .  BOX 2 1 3 ,  
GOODWOOD , S . A .  5034 . 

l .  Your name and addre s s  
2 .  Type o f  subscri pti on and expi ry i ssue . 
3 .  Your most recent mai l i ng l abel . 
4 .  The n ature of the query o r  di ffi cu l ty 
5 .  Det ai l s  o f  p ayment , e . g .  B/C - c heque - money order . 

Changes of address  shou l d  al so  be forwarded to the Subscri pti on Department i n  wri t i ng  wi th  at 
l east 1 4  days noti ce . P l ease do not r i ng  wi th queri es  as they c an not normal l y  be s at i sfactori l y  
resol ved over the tel ephone i n  a reasonaofie l ength o f  t i me .  

Cassette and di sk edi ti ons of the magazi ne are normal l y  posted at the  s ame t i me a s  the magazi ne  
i tsel f but under separ ate cover . The magazi ne  and  cassette/di s k  wi l l  u sual l y  arri ve  wi thi n 
a few days of each other . 

- 0000000000 -



When enteri ng  l i sti ngs from the magaz i ne  
p l ease note  that some characters 
di spl ayed on  the screen c an not be 
pri nted . For examp l e ,  the up-arrow 
character d i s p l ayed by T andy machi nes  
i s  pri nted as 1 1 [ 1 1 • 

* * * *  H I GH RES SCREEN SCORE * * * *  

COLOUR COMPUTER 

10 � H I GH RESOLUT I ON SCREEN 
SCORE SUBROUT I NE 
< C >  1 983 C . BARTLETT 

20 CLEAR500 : PMODE3 , 1 : PCLS < 2 > : SCR 
EEN 1 , 0 : GOSUB32000 
40 SC=9990 
50 SC=SC+ 1 : GOSUB32 1 30 
60 FOR T= 1 T0500 : NE X T  T : GOT050 
70 > 

80 � 
90 � 
1 00 � 
32000 � SUBROUT I NE TO LOAD I N  
320 1 0  � NUMBER STR I NGS 

32020 N$ ( 1 ) = " BR4BD 1 E 1 D6L 1 R2BU6 " 
32030 N$ ( 2 ) = " BR4BD 1 E 1 R2F 1 D 1 G3L 1 D  
1 R4BU6 " 
32040 N$ ( 3 ) = " BR4BD 1 E 1 R2F 1 D 1 G 1 F 1 D  
1 G 1 L2H 1 BR5BU5 " 
32050 N$ ( 4 ) = " BR6D6U3R2L5E3BR2 " 
32060 N$ ( 5 ) = " BR5R4L4D2R3F 1 D26 1 L2 
H 1 BR4BU5 " 
32070 N$ ( 6 ) = " BR6L 1 G 1 D4 F 1 R2E 1 U 1 H 1  
L3BR4BU3 " 
32080 N$ ( 7 ) = " BR4R4D 1 62D 1 G2BR4BU6 

32090 N$ C 8 > = " BR5R2F 1 D 1 G 1 L2G 1 D 1 F 1  
R2E 1 U 1 H 1 L2H 1 U 1 E 1 BR3 " 
32 1 00 N$ ( 9 ) = " BR4BD 1 E 1 R2F 1 D4G 1 L2H 
1 BU4D 1 F 1 R3BU3 " 
32 1 1 0 N$ C O > = " BR5R2F 1 D4G 1 L2H 1 U4E 1 
BR3 " 
32 1 20 RETURN 
32 1 30 > 

SUBROUT I NE TO DRAW 
32 1 40 ' GRAPH I C  NUMBERS 

32 1 50 COLOR2 : DRAW " S8BM 1 00 , 1 00 ; X K  
B$ ; " : I F SC < 1 0THENSS$= " 000 " +R I GH 
T$ C STR$ C SC > , 1 > : GOT032 1 90 
32 1 60 I F  SC < 1 00THENSS$= " 00 " +R I G  
HT$ C STR$ C SC > , 2 > : GOT032 1 90 
32 1 70 I F  SC < 1 000THENSS$= " 0 " +R I G  
HT$ C STR$ < SC > , 3 > : GOT032 1 90 
32 1 80 SS$=R I GHT$ C STR$ C SC > , 4 > 
32 1 90 B 1 =VAL < LEFT$ C SS$ , 1 ) ) 
32200 B2=VAL < M I D$ C SS$ , 2 , 1 ) ) 
322 1 0  B3=VAL < M I D$ C SS$ , 3 , 1 ) )  
32220 B4=VAL < R I GHT$ < SS$ , 1 ) ) 
32230 KB$=N$ C B 1 > +N$ C B2 > +N$ C B3 > +N 
$ ( B4 ) 
32240 COLOR3 : DRAW " S8BM 1 00 , 1 00 ; X K 
B$ ; " 
32250 RETURN 

* * * *  BOX I NG * * * *  

COLOUR COMPUTER 

1 0  ' WORLD CHAMP I ONSH I P  BOX I NG 

< C >  7 / 6 / 83 C .  BARTLETT 

20 CS=O : PT=O : A$= " V3 1 L255T2550 1 N 1  
N2N4N6N4N2N l " : B$= " V3 1 L255T25502N 
1 N2N4N6N4N2N 1 "  
30 CLS < O > : X = 1 034 : Y= 1 036 
40 POKE X , 1 92 : POKE X + 1 , 1 95 : POKE X +2 
, 226 : POKE X +32 , 1 92 : POK E X +33 , 202 : P  
OKE X+34 , 1 92 : POKE X+64 , 1 97 : POKE X +6 
5 , 207 : POKEX +66 , 242 : POK E X +96 , 1 96 :  
POKE X+97 , 206 : POKE X+98 , 1 92 : POKE X +  
1 28 , 1 92 : POKE X + 1 29 , 203 : POKEX + 1 30 ,  
226 
50 GOSUB300 
60 I FPEEK < 34 1 > =247THENPOKEX + 1 28 ,  
1 28 : POKE X + 1 29 , 1 28 : POKE X + 1 30 , 1 28 :  
X = X -32 : I F X < 1 024THEN X = 1 034 
70 I FPEEK < 342 > =247THENPOKE X + 1 , 1 2 
8 : POK E X +2 , 1 28 : POKE X +3 , 1 28 : X =X +32 
: I F X > 1 376THEN X = 1 354 

80 I FPEEK C 344 ) =2� 7THENPOKEX + 1 30 ,  
1 95 : POKE X + 1 3 1 , 226: PLAYA$ : POKE X + 1  
3 1 , 1 28 : GOSUB270 
90 R=RND C 5 ) : I FR< >2THEN40 
1 00 GOSUB 1 1 0 : GOT0 1 30 
1 1 0 POKEY , 1 28 : POKEY+ 1 , 1 6 1 : POKEY+ 
2 , 1 95 : POKEY+35 , 1 28 : POKEY+32 , 1 28 :  
POKEY+33 , 1 28 : POKEY+34 , 1 9 7 : POKEY+ 
64 , 1 28 : POKEY+65 , 1 77 : POKEY+66 , 207 
: POKEY+67 , 20 2 : POKEY+96 , 1 28 : POKEY 
+97 , 1 28 : POKEY+98 , 205 : POKEY+99 , 20 
O : POKEY+ 1 28 , 1 28 : POKEY+ 1 29 , 1 6 1 : PO 
KEY+ 1 30 , 1 99 
1 20 POKEY+ 1 3 1 , 1 28 : RETURN 
1 30 IF Y-66=X THENGOSUB 1 90 : CS=CS 
+ 1 0 : GOSUB200 
1 40 IF Y-34=X THENGOSUB 1 90 : CS=CS 
+ 1  
1 50 I F  Y-98= X THENGOSUB 1 90 : CS=CS 
+ 1  
1 60 I F  Y< X +66 THEN POKEY , 1 28 : PO 
KEY+ 1 , 1 28 : POKEY+2 , 1 28 : Y=Y+32 : I FY 
> 1 356 THEN Y= 1 356 : GOSUB 1 1 0 : GOT04 
OELSEGOSUB 1 1 0 : GOT040 
1 70 IF Y > X +66 THEN POKEY+ 1 28 , 1 28 
: POKEY+ 1 29 , 1 28 : POKEY+ 1 30 , 1 28 : Y=Y 
-32 : I F  Y< 1 036 THEN Y= 1 036 : GOSUB 1 
1 0 : GOT040ELSEGOSUB 1 1 0 : GOT040 
1 80 GOT040 
1 90 POKEY , 1 6 1 : POKEY+ 1 , 1 95 : PLAYB$ 
: FORT= 1 T0500 : NE X T : POKEY , 1 28 : RETU 
RN 
200 POKEX , 1 95 : POKEX + 1 , 1 95 : POKE X +  
2 , 1 95 : POKE X +3 , 226 
2 1 0  POKEX+32 , 202 : POKE X +33 , 1 92 : PO 
KEX+34 , 1 92 : POKEX +39 , 225 
220 POKEX+62 , 206 : POKE X +63 , 203 : PO 
KE X+64 , 207 : POKEX +65 , 207 : POKEX+66 
, 207 : POKEX+67 , 239 : POKEX+68 , 236 : P 
OKE X +69 , 204 : POKEX +70 , 204 : POKEX+7 
1 , 236 
230 POKE X +94 , 204 : POKE X +95 , 200 : PO 
KE X +96 , 206 : POKE X +97 , 204 : POKEX+98 
, 204 : POKEX+99 , 236 : POKE X + 1 00 , 236 : 
POKE X+ 1 0 1 , 204 : POKE X + 1 02 , 204 : POKE 
X + 1 03 , 237 
240 POKE X + 1 28 , 203 : POKE X + 1 29 , 1 95 :  
POKE X + 1 30 , 1 95 : POKEX + 1 3 1 , 227 
250 PR I NT@20 , " c oc o " ; CHR$ C 1 28 > ; " g 
otcha " ;  
260 FORT= 1 T02000 : NE X T : CLS < O > : GOT 
030 

< 
0 
r 
c: 
3: 
1""1 

..j:::o. 

:z 
0 

w 

0 

:J 
ci 
c::o 
1""1 
:::0 

1..0 
co 
w 

3: 
....... 
n 
:::0 
0 I 
co 
0 

"'0 
):> 
Cj) 
rr1 

N 
-.....J 



270 I F  X +34=Y THENPT=PT+ l : PR I NT@ 
O , " b od y " ; CHRS C 1 28 > ; " b l ow " ; 
280 I F  X +66=Y THENPT=PT+ l O : PR I NT 
@0 , " h ead " ; CHRS < 1 28 > ; " b l ow " ; 
290 I F  X +98=Y THENPT=PT+ l : PR I NT@ 
O , " b ody " ; CHRS ( 1 28 ) ; " b l ow " ; 
300 PR I NT@480 , " your " ; CHRS < 1 28 ) ; "  
scor e " ; PT ; : PR I NT@494 , " c ocos " ; CHR 
S < 1 28 > ; " sc or e " ; CS ;  
3 1 0  RETURN 

* * * *  OTHELLO * * * *  

H I TACH I PEACH 

1 0  COLOR 7 : W I DTH80 : SCREEN 1 
20 � - - - - - - - I n i t i a l i z e ---------

30 D I M  BS C 8 , 8 )  
40 BS C 4 , 5 > = " X "  : BS < 5 , 4 ) = " X "  
50 BS C 4 , 4 > = " 0 "  : B$ C 5 , 5 > = " 0 "  
6 0  DATA 0 ,  1 , 1 , 1 , 1 , 0 � 1 , - 1 , 0 ,  - 1 , - 1 , - 1 
' - 1 , 0 , - 1 , 1  
70 FOR I = 1  TO 8 
80 READ X < I > , Y < I >  
90 NE X T  I 
1 00 X=2 : 0=2 
1 1 0 � - - - - - - - Set up Boar d  -------

1 20 L I NE < 1 1 4 , 2 > - < 5 1 0 , 1 34 > , PSET , B 
1 30 FOR I =4 TO 1 32 STEP 1 6  
1 40 L I NE < 1 20 , I ) - ( 504 , I > , PSET 
1 50 NE X T  I 
1 60 FOR 1 = 1 20 TO 504 STEP 48 
1 70 L I NE C I , 4 > - < I , 1 32 > , PSET 
1 80 NE X T  I 
1 90 PA I NT ( 1 1 6 , 4 > , 7  
200 � -------------------------

2 1 0  FOR I = 1  TO 8 
220 LOCATE 1 *6+ 1 1 , 1 8 :: PR I NT US I NG " # " ; I ;  
230 LOCATE 1 1 , I *2- 1 :: PR I NT US I NG " # " ; 9-

I 
240 NE X T  I 
250 ' ------ PLACE P I ECES ---------

260 FOR J =4 TO 5 
270 FOR I =4 TO 5 
280 LOCATE I *6+ 1 2 , 1 6- < J *2- 1 >  
290 PR I NT BS C I , J > ; 
300 NEXT I , J  
3 1 0  LOCATE 70 , 3  :: PR I NT II X 0 " ; 
320 L I NE < 540 , 20 > - < 640 , 50 > , PSET , 7 , B 
330 L I NE < 540 , 33> - < 640 , 33 > , PSET 

340 L I NE ( 590 , 20 > - < 590 , 50 ) , PSET 
350 ' ------- COMMAND 
360 LOCATE 7 0 , 5 : PR I NT US I NG " ## " ; X ; : LO 
CATE 76 , 5 : PR I NT US I NG " ## " ; 0 ; 
370 LOCATE 7 5, 20 : PR I NT US I NG " ## " ; GA I N  
380 YS= " X "  : TS= " O "  : GOSUB 440 
390 LOCATE 70 , 5  : PR I NT US I NG " ## " ; X ; : LO 
CATE 7 6 , 5 : PR I NT US I NG " ## " ; 0 ; 
400 LOCATE 3 , 20 : PR I NT US I NG " ## " ; GA I N  
4 1 0  Y$= " 0 "  : TS= " X "  : GOSUB 450 
420 GOTO 360 
430 · - -----------------------

440 LOCATE 4 , 22 
8 
5 
; : GOTO 460 

PR I NT CHRS ( 26 > ; " !  

450 LOCATE 1 , 22 : PR I NT CHRS < 26 > ; 
TE 76 , 22 : PR I NT " 1  
8 
5 

460 I NS= " " 

LOCA 

470 BUFFS= I NKEY$ : IF BUFF$< > " " THEN 470 
480 B I TS = I NKEYS : IF B I TS = " " THEN 480 
490 I NS= I NS+B I TS 
500 I F  LEN < I NS > < 2  THEN 480 
5 1 0  X 1 =VAL < LEFTS < I NS , 1 > > 
520 Y 1 =VAL < R I GHTS < I N$ , 1 ) ) 
530 I F  X 1 < 1  OR X 1 >8 OR Y 1 < 1 OR Y 1 >8 THEN 

650 
540 IF BS < X l , Y 1 > < > " "  THEN 650 
550 · -----------------------------------

560 P I VOTS=O 
570 FOR 1 = 1  TO 8 
580 I F  X 1 + X C I > >8 OR X 1 + X C I > < l  OR Y 1 +Y < I >  
>8 OR Y 1 +Y < I > < 1  THEN 600 
590 IF B$ C X 1 + X < I > , Y 1 +Y < I > > =T$ THEN K=2 : 

GOSUB 670 
600 NE X T  I 
6 1 0  I F  P I VOTS=O THEN 650 
620 GOSUB 740 
630 RETURN 
640 � ---------ERROR PROCESS I NG---- --- - - -

650 BEEP : I F  YS= " X "  THEN 440 ELSE 450 
660 � ------ CHECK FOR P I VOT ------------

670 A= X 1 +K * X < I >  : B=Y l +K * Y < I >  
680 I F  A< 1 OR A >8 OR B< 1 OR B >8 THEN RET 
URN 
690 IF BS C A , B > =T$ THEN K=K+ l : GOTO 670 
700 IF BS < A , B > = " "  THEN RETURN 
7 1 0  P I VOTS = P I VOTS + 1  : P X < P I VOTS > = X < I  
> : PY C P I VOTS > =Y < I > : PG < P I VOTS > =K- 1 

720 RETURN 
730 � - - - - - - - PR I NT OUT 
740 BS ( X 1 , Y 1 > =Y$ 
750 LOCATE X 1 1 6+ 1 2 ,  1 6- C Y 1 1 2- 1 )  
760 PR I NT BS < X 1 , Y 1 > ; 
770 I F  YS= " X "  THEN X = X + 1  ELSE 0=0+ 1 
780 ' ---------------------------------

790 GA I N=O 
800 FOR I = 1  TO P I VOTS 
8 1 0  FOR J = l  TO PG < I >  
820 A=X 1 +J * P X < I >  : B=Y 1 +J * PY < I >  
830 B$ C A , B > =Y$ 
840 LOCATE AI6+ 1 2 , 1 6- C B I2- 1 )  
850 PR I NT BS < A , B > ; 
860 NE X T  J 
870 GA I N=GA I N+PG C I >  
880 NEXT I 
890 I F  YS= " X "  THEN X = X +GA I N  : 0=0-GA I N  E 
LSE O=O+GA I N  : X = X -GA I N  
900 RETURN 

* * * *  BLOCK GAME * * * *  

H I TACH I PEACH 

1 0  SCREEN 0 : W I DTH40 
20 X 1 =200 : X 2=440 : Y 1 = 1 00 : Y2= 1 00 
30 D I R 1 = 1  : D I R2= 1 
40 L I NE < 0 , 0 > - < 640 , 200 > , PSET , 7 , B 
50 FOR I = 1  TO 400 : NE X T  I 
60 I NS= I NKEYS 

70 IF I NS< > " " THEN GOSUB 260 
80 GOSUB 1 1 0 
90 GOTO 60 
1 00 REM ------- Move L i nes ------------

1 1 0 ON D I R 1  GOTO 1 20 , 1 30 , 1 40 , 1 50 
1 20 Y 1 =Y 1 -2 : GOTO 1 60 
1 30 X 1 = X 1 +8 : GOTO 1 60 
1 40 Y 1 =Y 1 +2 : GOTO 1 60 
1 50 X 1 =X 1 -8 
1 60 I F  PO I NT < X 1 , Y 1 >  THEN R=R+ 1 : LOCATE 1 5  
, 1 0 : PR I NT " R i ght Wi n s " ; : GOTO 320 
1 70 PSET < X 1 � Y 1 , 7 > 
1 80 ON D I R2 GOTO 1 90 , 200 , 2 1 0 , 220 
1 90 Y2=Y2-2 : GOTO 230 
200 X 2 = X 2+8 : GOTO 230 
2 1 0  Y2=Y2+2 : GOTO 230 
220 X 2= X 2-8 
230 I F  PO I NT < X 2 , Y2 >  THEN L=L+ 1 : LOCATE 1 6  
, 1 0 : PR I NT " Lef t Wi n s " ; : GOTO 320 
240 PSET < X2 , Y2 , 7 >  
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250 RETURN 
260 REM ----- Ch ange Di rect i on ------
270 I F  ASC < I N$ > =28 THEN D I R2=2 ELSE IF A 
SC < I N$ > =29 THEN D I R2=4 ELSE I F  ASC < I N$ > =  
30 THEN D I R2= 1 ELSE I F  ASC < I N$ ) =3 1  THEN 
D I R2=3 
280 IF I N$= " A "  THEN D I R 1 =4 ELSE IF I N$ = "  
S "  THEN D I R 1 =2 ELSE I F  I N$= " Z "  THEN D I R l  
=3 ELSE I F  I N$= " W "  THEN D I R 1 = 1  
290 I F  I N$= " " THEN X l = I NT < RND*640 > : Y 1 = I  
NT < RND* 200 > ELSE I F  I N$= " ? "  THEN X 2= I NT < 
RND *640 > : Y2= I NT < RND*200 ) 
300 RETURN 
3 1 0  REM ------ St art New Game Her e  
320 LOCATE 1 6 , 1 2 : PR I NT US I NG " ## ## " ;  
L ; R ;  
330 FOR I = l  T O  800 : NE X T  I 
340 I F  I NKEY$< > " "  THEN 340 
350 GOTO 1 0  

1 0  REM 

**** L 2 / 1 6V HAMBURGER HH 

TRS - 80 / SYSTEM-8� 

H*-**1! l! 1! 1! lf 1! l!HH 
** HAMBURGER H 
** BY H 
H B I LL TANT I H 
Hl! lf l! ll l! li M ll****** 

20 REM HHHl! l! li W ll l! l! li W l! l! ll l!* W l! li W l! ll ll li W W K ll li*H 
H 4 9  RONALD ST . C OBURG MELB 313"58 H 
lf l( )( )( )( )( )( )( )( )( )( )( )( )( J( )( J( )( )( )( J( )( )( )( )( )( ********** 

31!1 PFM *** ( C )  C OPYP I GHT 1 983 *** 

4� rt FAP 1 ��� : DFF T N T A - 7 : D I MC H < 20 > : L FVEL= 1 : D I MHA$ ( �00 ) : FAST= l : SLO 

W=? : D T M0� ( 1 4� l : D T MS0 ( 1 4 0 ) : D T MN$ ( 20 l : D I MNN$ ( 2f!I ) : D I MAA$ ( 2f!l )  

� 1!1  A= t : s= t : N$ ( l ) = • R t L L  TANT t • : sn < t > = l 65 413 : " 

6PI ftB=ftB+ t : I F GB= l THFN GOSIIB 9413 

70 GOTO 1 1 4 0  

8 13  R E M  if-** MA I N  l OOP *** 

91!1 GOSIJB 1 "'il3"5 : MAN$= UN$ : NU=QJ : DF=DF + 1 : I F  DE '>SL THFN DE=f'l : GOSIJB 880 

1 013 IF RO= l THEN PR T NT@RP , •  • ; : RO=et 

t t l!! IF ¥=64 THEN PO=P0 + 4 : PR I NT@P0 -4 , •  , 

1 21!1 I F  K=32 THEN PO=P0 - 4 : PR I NT@P0 + 4 , Q  • ;  

1 30 BP=PEEK < 1 5360 + 6 4 + PO > : MP=PEEV. f 1 5361!1+PO > : SP=PEF¥ < 1 5361!1+P0 - 1 )  

1 40 PR I NT@PO , MAN$ ; 

1 50 IF SC = ) 1 0000 THEN RT=RT + l : I F RT= l THEN NH=NH- l : GOSUB 440 

1 60 IF MP= 1 90 THEN 359 ' H  BLOW UP 

1 79 IF BP=32 THEN 359 E L SE IF BP < > 1 3 1  THEN IF BP< > 1 99 THEN GOS 

UB 649 ' -1!- MAN , HAM FALL 

1 80 IF SP= 1 69 OR SP= 1 70 THEN IF K= 1 6  OR K=8 THEN MAN$=0K$ : GOTO 2 

1 0  

1 90 ftOTO 90 

?1!10 ' *** UP L A DDERS *** 

? i 13 ftOSI IR 1 "'iPI"'i : T F :c>C= > t PI9.J0PI THFN MAN$=UN$ EL SF MAN$=0K$ 

??ff DF=DF + t : T F DF ) SL THEN DE=5 : GOSIJB 880 

23ft T F  SC= > 1 9.JPI�PI THEN I F  PO=S l OR PO=S? THEN PO=P0 +64 : GOTO 390 

?40 TP=PFFK ( l "'i�60 + PO - n5 ) : I F TP= 1 70 OR TP= 1 69 THEN ?�0 ELSE I F  

K=8 THFN ?. J f.?f  
?5PI I F  K= 1 6  THFN I F  PEEK ( 1 5360+P0 + 64 > < > 1 3 1  THEN PO=P0+64 : PR I NT@P 

0 - 64 , . • ; 

260 I F  K=8 THEN PO=P0-64 : PR I NT@P0+ 6 4 , •  • ;  

270 I F  K=32 THF.N PO=P0 -4 : PR I NT@P0+4 , •  • ; : GO T O  320 

?80 IF K=64 THEN PO=P0+ 4 : PR I NT@P0- 4 , •  • ; : GO T O  3?0 

290 I F  SC= > 1 0000 THEN IF PO=S l OR PO=S2 THEN PO=P0+ 64 : GOTO 390 

300 PR I NT@PO , MA N$ ; : I F SC= > 1 0000 THEN RT=RT + l : I F RT= l THEN NH=NH-

1 : GOSIJR 4 4 0  

3 1 0  G O T O  ? H I  
320 I F  PO=S 1 O R  PO=S2 THEN 350 ELSE MP=PEEK ( 1 5360+PO > : I F PEEK ( 

! 5365+P0+6 4 ) =32 THEN MAN$=UN$ : GOTO 350 

330 MAN$=UN$ : PR I NT@PO , MAN$ ; : GOTO 99 

349 ' *** BLOW UP MAN *** 

350 SP=PEEK ( 1 5369+P0- 1 > : I F SP= 1 69 OR SP= 1 70 THEN 2 1 9  

360 PO=P0+ 6 4 : PR I NT@P0- 6 4 , •  • ;  

37� I F  PEEK ( l 5369+P0 > < >32 THEN 390 

380 CO=C 0 + 4 : PR I NT@PO , MA N$ ; : FOR LOOP= l T O  2 0 - C O : NEXT LOOP : GOTO 36 

� 

�9� PR I NT@P0- 6 4 , r.HR$ ( 1 53 ) + C HR$ ( 1 66 ) ; : C0=0 

400 FOP I OOP= l TO SB� : NF.XT L OOP 

4 1 0  NH=NH + t : I F NH=3 THEN NH=9 : NS=SC : SC=5 : GOTO 4 20 

4� 

ELSE GOTO 1 1  

4 ?(11 SL OW=? : FAST= t : J F NS=0 OR A= 1 1  AND NS < S0 ( 1 0 )  THEN GOTO 940 

F.LSE G0'5UB 490 : NN$=AA$ : GOTO 940 

4313 REM *** HOW MANY MEN *** 

4 4 0  I F  NH= - 1 THEN P R I NT@4 5 , MAN$ + • • +MAN$ + • • +MAN$ ; 

4�0 I F  NH=0 THEN PR I NT@45 , MAN$ + • • +MAN$ ; 

460 IF NH= l THEN P R I NT@45 , MAN$ ; 

4 70 RFTliRN 

4Bff RFM *** ENTFR NAME *** 

490 AA$= • • : TT=64 : CL S : PR I NT@ 1 28 + 1 2 , • Y ou r s c o r e  h as reac h ed t h e  t o  

p t e n . P l ease e n t er you r n ame . 

• ; : FOR PP=385 TO 435 STEP 2 : TT=T T + l : P R I NT@PP , CHR$ ( TT > ; : NEXT PP 

500 L L =0 : AA=65 : PR I NT@44 1 , •  E ND • ; : PRI NT@437 , CHR$ ( 93 ) ; : PR I NT@439 , • 

sp • ; : PR I NT@729 , C HR$ ( 95 ) ; 

5 1 0  GOSUB 1 505 : V$= I NKEY$ 

5?0 IF K=64 THEN AA=AA+ 1 : LL=LL + 2 : ELSE I F  K=32 THEN AA=AA - 1 : LL=LL-

2 
530 I F  AA=64 THEN AA=93 ELSE IF AA=94 THEN AA=65 
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540 IF L L = - 2  THEN LL=56 : PR I NT@449 , •  • ;  ELSE I F  L L =S8 THEN LL=0 : 

P R I NT@50S , •  • ; : 

55� PR I NT@LL + 4 4 7 , STR I NG$ ( 2 , 32 ) + C HR$ ( 1 3 1 ) +STR I N6$ ( 2 , 32 ) ; 

560 IF V$= • • TH�N IF L E N < AA$ ) ) 1 2  THEN I F  AA=93 OR AA=9 1 THEN 59 

0 FL SF GOTO 5 1 �  

57� I F  V$= • • THFN I F  AA= 9 1  O R  AA=92 O R  AA=93 THEN 590 

$=AA$+CHR$ C AA > : PR J NT@729 , AA$+C HR$ C 9S ) ; 

ELSE AA 

580 GOTO 5 1 9  

�90 I F  l EN C AA$ ) =0 THEN 5 1 0  E L SE I F  AA=9 1 THEN AA$=L EFT$ C AA$ , LE 

N C AA$ ) - l ) : PR I NT@729 , AA$ + CHR$ C 95 ) + • , 

600 I F  AA=92 THEN AA$=AA$+CHR$ C 32 ) : PR I NT@729 , AA$+CHR$ ( 95 > ; 

6 1 0  I F  AA=93 THEN RETURN 

6?� GOTO 5 1 0  

630 REM iHH- HAMBURGER FALL *** 

640 PW=PO 

650 BS=:BS + 1 : SP=PEEK C 1 5360+PW+64 - BS > : I F SP=32 OR SP= 1 49 THEN BS=B 

S- 1 : HP=PW+64 - BS ELSE GOTO 650 

660 IF OP=0 THEN HA=PEEK C 1 5360+HP > 

670 HP=HP+64 : PR I NT@PO , OK$ ; : GOSUB 880 

680 SEC=SEC + t : I F SEC = !  THEN P R I NT@HP , HA$ C HA ) ; : PR I NT@HP-64 , BLANK$ 

; : GOTO 670 

690 DP=PEEK C 1 5360+HP > : MP=PEEK ( 1 5360 + HP ) : I F MP= 1 3 1  THEN P R I NT@HP , 

HA$ C HA > ; : P R I NT@HP- 64 , STR I N6$ C 8 , 32 > ; : Bs=- 1 : SEC=0 : 0P=0 : RETURN 

700 IF H P > 768 THEN EP=PEEK C 1 5360+ HP > : I F EP=32 THEN P R I NT@HP , HA$ ( 

HA > ; : PR I MT@HP-64 , STR I N6$ C 8 , 32 > ; : GOTO 670 E L SE BS=- 1 : SEC=0 : 0P=0 

: ON LEVEL GOSUB 740 , 780 , 820 : RETURN 

7 1 0  IF MP=32 THF.N P R I NT@HP , HA$ C HA > ; : I F HP > 704 + 64 THEN P R I NT@HP -6 

4 , STR I N6$ C 8 , 3? > ; : GOTO 670 ELSE GOTO 670 

720 IF MP< > 1 3 1  OR MP< > 3 2  OR MP< > 1 76 THEN BS=- 1 : PW=HP -64 + 7 : 0P=HA : 

HA=PFFK C 1 5369 + HP > : PR I NT@HP , HA$ C OP > ; : P R I NT@HP -64 , ST R I N6$ C 8 , 32 ) ; : G 

OTO 650 

730 • if-H  WHEN CLIPS FULL *** 

740 FOR LOOP= l TO 3 

759 I F  PEEK C 1 5360+CH C L0 > > < >32 THEN Nli=N ll + l 

768 NEXT LOOP 

779 IF Nll=3 THEN LE=2 : SC = SC + 1 000 : GOSLIB 860 : GOTO 1 1 4ftf ELSE Nll 

=B : RETURN 

780 FOR LOOP=4 TO 6 

790 I F  PEEK C 1 5360+C H C L0 > > < >32 THEN NU=Nll + l  

800 NEXT L OOP 

8 1 9  IF NU=3 THEN LE=3 : SC=SC + 2099 : GOSUB 860 : GOTO 1 1 40 ELSE NU 

=0 : RETURN 

820 FOR LOOP=7 TO 9 

830 I F  PEEK C 1 5360 + C H C L0 > > < > 32 THEN NU=NU + 1 

840 NEXT LOOP 

850 IF NU=3 THEN LE= 1 : SC=S C +4009 : GOSUB 860 : GOTO 1 1 40 ELSE NU 

=.S : RETURN 

860 SLOW=SLOW - l : I F SL< = - 1 THEN FAST=FAST + ! : I F F A >= !  THEN F A= l : RE 

TURN 

870 ' *** MOVE SAUSAGE 

880 FOR L O= l  TO F A : PR I NT@S t , •  • ; : PR I NT@S2 , •  

1 = 1  THEN RESTORE : GOTO 880 

*** 

• ; : READ S 1 , S2 : I F  S 

890 I F  PEEK ( 1 5360+ S 1 > = 1 43 THEN WS= t : GOTO 9 1 0  

0 + 52 ) = 1 4 3  THEN WS=2 : GOTO 9 1 0  

900 PR I NT@S 1 , SA$ ; : PR I NT@S2 , SA$ ; : NE X T  L O : RETURN 

ELSE IF PEEK C 1 536 

9 1 0  RN=RND C 9 > : RN=RN* 1 00 : R0 = 1 : SC=SC +RN : PR I NT@ 1 7 , SC ; : I F WS= l THEN I 

F PEEK C 1 5360+S 1 - 1 30 ) < >32 THEN PR I NT@S l - 1 29 , RN ; : RP=S 1 - 1 29 : RETURN 

ELSE PR I NT@S 1 - 1 30 , RN ; : RP=S 1 - 1 30 : RETURN 

920 IF WS=2 THEN IF PEEK C 1 5360+S2 - 1 30 > < >32 THEN PR I NT@S2- 1 29 , RN ;  

: RP=S2- 1 29 : RETURN ELSE P R I NT@S2 - 1 30 , RN ; : RP=S2 - 1 30 : RETURN 

930 • if-H  H I GH SCORE iHH-

940 I F  L E N C NN$ ) ) 1 2  THEN NN$=LEFT$ C NN$ , 1 2 >  

950 I F  NS=0 THEN A=ftf : GOSUB 1 030 : GOTO 1 090 

960 FOR 1 = 1  TO 1 0 : 0S C I ) =SO C I > : NA$ C I > =N$ C I ) : NEXT I 

970 S=S+ l : I F S= 1 1  THEN S= 1 0  

980 FOR T = l  T O  S : I F  NS > SO C T )  THEN P=T : GOTO 1 000 ELSE NEXT T 

990 A=0 : GOSUB 1 030 : GOTO 1 090 

1 000 FOR U= 1 T O  1 0 : I F  P=U THEN SO C U ) =NS : NS C U > =NN$ : GOTO 1 0 1 0  ELS 

E NEXT U 

1 0 1 0  FOR E=U + l TO 1 0 : SO C E > =OS C E - 1 ) : N$ C E > =N A$ C E - 1 > : NEXT E 

1 020 A=0 : GOSUB 1 030 : GOTO 1 090 

1 030 CLS : GOSUB 1 040 : PR I NT @ 1 08 , • Hamb u r 9er • ; : PR I NT@ 1 72 , • H i 9h s 

cores • ; : FOR W=246 TO 886 STEP 6 4 : A=A+ 1 : I F  S O C A > =0 OR A= l l  THEN R 
ETURN E L SE PR I NT@W- 1 8 , A ; : PR I NT@W- 1 4 , N$ C A ) + •  • +S T R I NG$ ( 1 4- LEN C N$ (  

A ) > , 95 ) ; : PR I NT@W , liS I NG • ### , ### • ; sO C A > ; : NEXT W : RETURN 

1 040 PR I NT@66 , • I t  i s  you r j ob to make as m a n y  

h ambu r 9 e r s  a s  you c a n . A bonus 

i s  awa r d e d  every t i me t h r ee 

h ambur9ers are mad e .  T h e  b i 99er 

t h e  h ambu r 9er s t h e  b i 99er t h e  

bonus . • ;  

1 �5� PR I NT@4S� , · You make a h ambur9er by r u n n i n 9 

over e i t he r  a bu n , a p i ec e  o+ s a l ad 

an e99 or a p i ec e  o+ mea t . W h a t  

e v e r  y o u  r u n  o v e r  w i l l  d rop . • ;  

1 060 P R I NT@706 , •  T h e r e  a r e  two sausa9es r u n n i n 9 

a+ t e r  you a n d  i +  t hey c a t c h  you , 

you d i e .  A s h i e l d  w i l l  p r o t e c t  you 

i n  t he l i + t s  & when buns etc + a l l . • ; 

1 07ftf PR I NT@0 , STR I NG$ ( 62 , 1 4S > ; : PR I NT@960 , STR I NG$ C 63 , 1 40 ) ; : PR I NT@0 

, CHR$ ( 1 88 > ; : PR I NT@96S , C HR$ C 1 43 > ; : PR I NT@35 , C HR$ C 1 72 > ; : PR I NT@62 , C H 

R$ C 1 88 > ; : PR I NT@995 , CHR$ ( 1 42 > ; : FOR Q=64 TO 896 STEP 64 : PR I NT@Q , CH 

R$ C 1 9 1 > ; : PR I NT@Q + 35 , CHR$ C 1 70 > ; : PR I NT@Q+62 , CHR$ ( 1 9 1 ) ; : NEXT Q 

1 080 POKE 1 6382 , 1 4 3 : RETURN 

1 090 PR I NT@934 , • PRESS < CLEAR > TO START • ;  

1 1 00 SX=SX+ 1 : I F SX < 3  THEN PR I NT@940 , • • ;  ELSE I F  SX > 3  THEN 

PR I NT@940 , • < CLEAR > • ;  

1 1 1 0 I F  PEEK C 1 44 4 4 > =2 THEN LEVEL= ! : GOTO 1 1 40 ELSE I F  SX > 1 2  THEN 

SX=� 

1 1 2� GOTO 1 1 00 

1 1 30 REM iHH- SET VAR I ABLES *** 

1 1 40 BS=- 1 : P0=8 1 6 : HATBUN$ ( 1 4 2 ) =C HR$ C 1 42 ) +STR I NG$ C 6 , 1 43 ) +CHR$ ( 1 4 1  

> : HAEGG$ C 1 4 0 > = C HR$ C 1 40 ) + S TR I NG$ ( 4 , 1 43 ) +STR I N6$ C 3 , 1 40 > : HAMEAT$ C 1 4 

3 ) =STR I NG$ C 8 , 1 43 > : HASALAD$ C 1 34 ) =C HR$ C 1 34 > + CHR$ C 1 39 ) +STR I NG$ C 2 , 1 4  

2 ) + C H R$ C 1 34 ) +CHR$ ( 1 4 1 ) +CHR$ C 1 39 ) 
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1 1 50 C H C 9 > =744 : SA$=CHR$ ( 1 90 > +CHR$ C 1 80 ) : 0K$=STR I NG$ C 2 , 1 9 1 ) : UNSAFE 

$=CHR$ ( 1 58 ) + CHR$ C 1 73 ) 

1 1 60 C H ( 1 ) =847 : C H ( 2 ) =859 : CH C 3 > =872 : CH C 4 > =783 : C H ( 5 ) =795 : CH C 6 ) =808 

: CH C 7 > =7 1 9 : CH C 8 > =73 1 : HABBUN$ C 1 39 > =CHR$ C 1 39 ) +STR I NG$ C 6 , 1 43 ) + CHR$ ( 

1 35 ) : LADER$=CHR$ C 1 70 > +STR I NG$ C 2 , 32 > + C HR$ C 1 49 > : MAN$=CHR$ ( 1 58 > + C HR 

$ C 1 73 > : BLANK$=STR I NG$ C 8 , 1 3 1 > : L$=CHR$ ( 1 69 ) + STR I NG$ C 2 , 32 > + CHR$ C 1 50 

) 

1 1 70 ' *** 
SET THE SCREENS *** 

1 1 80 C L S  

1 1 90 FOR LOOP=67 TO 8 9 9  S T E P  6 4  

1 200 PR I NT@LOOP , L$ ; : PR I NT@LOOP+44 , L$ ; : PR I NT@LOOP+52 , L$ ;  

1 2 1 9  NEXT LOOP 

1 220 P R I NT@964 , STR I NG$ C 2 , 1 3 1 > ; : PR I NT@ 1 098 , STR I NG$ C 2 , 1 3 1 > ; : PR I NT@ 

1 0 1 6 , STR I NG$ C 2 , 1 3 1 > ; 

1 230 FOR LOOP=83 TO 339 STEP 64 

1 240 P R I NT@LOOP , LADR$ ; 

1 259 NEXT LOOP 

1 260 FOR LOOP=351 TO 607 STEP 64 

1 270 PR I NT@LOOP , LA$ ; 

1 280 NEXT LOOP 

1 290 FOR LOOP= 1 36 TO 7 1 2  STEP 1 28 

1 300 PR I NT@LOOP , ST R I NG$ C 2 , 1 3 1 > ; : PR I NT@LOOP+ 36 , ST R I NG$ ( 2 , 1 3 1 > ; 

1 3 1 0  NEXT LOOP 

1 329 FOR LOOP= 1 60 TO 608 STEP 1 28 

1 339 COUNT=COUNT + 1 : I F C 0 < =2 THEN PR I NT@LOOP , STR I NG$ < 2 , 1 3 1 ) ; E 

LSE PR I NT8LOOP- 1 2 , STR I NG$ C 2 , 1 3 1 > ; 

1 340 NEXT LOOP : PR I NT@672 , STR I NG$ C 2 , 1 3 1 > ; : PR I NT@66B , S T R I NG$ C 2 , 1 3 1  

H 
1 350 P R I NT@969 , CHR$ C 1 37 > + C HR$ C 1 44 ) + •  • +C H R$ C 1 52 > + CHR$ C 1 3 

7 } +CHR$ C 1 44 ) + •  • +C HR$ C 1 52 ) + C HR$ C 1 37 ) + C HR$ ( 1 44 ) + •  

• +CHR$ C 1 52 ) + C HR$ C 1 29 > ; 

1 360 PR I NT@ 1 B , • SCORE • ; : PR I NT@ 1 7 , SC ; : PR I NT@27 , US I NG • Dfi#D , ### • ; so c  

1 > ; : GOSUB 449 

1 370 ON LEVEL GOSUB 1 390 , 1 4 1 0  , 1 430 

1 380 GOTO 2 1 0  

1 390 PR I NT@ 1 39 , HATBUN$ C 1 42 > ; : PR I NT@ 1 5 1 , HAMTBUN$ C 1 42 > ; : PR I NT @ 1 63 ,  

BLANK$ ; : PR I NT@267 , BLANK$ ; : PR I NT@279 , BLANK$ ; : PR I NT@29 1 , HATBUN$ C 1 4 

2 > ; : PR I NT@395 , HAMEAT$ C 1 43 > ; : PR I NT@407 , HAMEAT$ C 1 43 > ; : PR I NT@4 1 9 , HA 

MEAT$ ( 1 4 3 > ; : P R I NT@523 , HABBUN$ ( 1 39 > ; : PR I NT@535 , HABBUN$ C 1 39 > ; 

1 400 PR I NT @ 1 48 , • • ; : PR I NT@276 , • • ; : PR I NT @ 1 60 , STR I NG$ C 2 , 1 3 1 > ; : P 

R I NT@288 , STR I NG$ C 2 , 1 3 1 > ; : PR I NT@547 , HABBUN$ ( 1 39 > ; : PR I NT@65 1 , BLANK 

$ ; : PR I NT@663 , BLANK$ ; : P R I NT@675 , BLANK$ ; : RETURN 

1 4 1 0 PR I NT@1 39 , HATBUN$ C 1 4 2 > ; : PR I NT@ 1 5 1 , BLANK$ ; : PR I NT @ 1 63 , HATBUN$ 

C 1 42 > ; : P R I NT@267 , BLANK$ ; : PR I NT@279 , HATBUN$ C 1 42 > ; : PR I NT@29 1 , HAEGG 

$ ( 1 40 > ; : PR I NT@395 , HAEGG$ C 1 40 > ; : PR I NT@407 , HASALAD$ C 1 34 > ; : PR I NT@4 1 

9 , HAMEAT$ C 1 43 > ; : P R I NT@523 , HAMEAT$ C 1 4 3 > ; : P R I NT@535 , HAMEAT$ C 1 4 3 ) ; 

1 429 PR I NT@ 1 48 , • • ; : PR I NT@276 , • • ; : PR I NT @ 1 60 , STR I NG$ C 2 , 1 3 1 > ; : P 

R I NT@288 , ST R I NG$ C 2 , 1 3 1 > ; : PR I NT@547 , HAMEAT$ C 1 39 > ; : PR I NT@65 1 , HABBU 

N$ ( 1 39 > ; : PR I NT@663 , HABBUN$ ( 1 39 > ; : PR I NT@675 , BLANK$ ; : RETURN 

1 4 39 PR I NT @ 1 39 , HATBUN$ ( 1 4 2 > ; : PR I NT@ 1 5 1 , HATBUN$ ( 1 42 > ; : PR I NT@ 1 63 , H  

ATBUN$ ( 1 4 2 > ; : PR I NT@267 , HASALAD$ ( 1 34 > ; : PR I NT@279 , HAEGG$ C 1 49 ) ; : PR I  

NT@29 1 , HASALAD$ ( 1 34 > ; : PR I NT@395 , HAMEAT$ C 1 43 > ; : P R I NT@407 , HAMEAT$ ( 

1 43 > ; : P R I NT@4 1 9 , HAMEAT$ ( 1 43 > ; : PR I NT@523 , HAEGG$ ( 1 40 > ; 

1 440 PR I NT @ 1 48 , • • ; : PR I NT@276 , • • ; : PR I NT@ 1 60 , STR I NG$ ( 2 , 1 3 1 > ; : P 

R I NT@288 , STR I NG$ C 2 , 1 3 1 ) ; : PR I NT@535 , HASALAD$ ( 1 34 > ; : PR I NT@547 , HAEG 

G$ ( 1 40 > ; : PR I NT@65 1 , HABBUN$ ( 1 39 > ; : PR I NT@663 , HABBUN$ ( 1 39 ) ; : PR I N T @6 

75 , HABBUN$ ( 1 39 > ; : RETURN 

1 450 DATA 632 , 580 , 568 , 5 1 6 , 504 , 452 , 440 , 388 , 376 , 324 , 3 1 2 , 260 , 248 , 1 9 

6 , 244 , 1 32 , 240 , 68 , 236 , 72 , 23 2 , 76 , 228 , 80 , 224 , �4 , 220 , 88 , 2 1 6 , 92 , 2 1 2 , 9 

6 , 276 , 1 00 , 340 , 1 04 , 344 , 1 08 , 348 , 1 1 2 , 352 , 1 76 , 356 , 240 , 360 , 236 , 364 , 23 

2 , 368 , 228 , 432 , 224 , 496 , 220 , 492 

1 469 DATA 2 1 6 , 4 88 , 2 1 2 , 4 84 , 276 , 4 80 , 340 , 4 1 6 , 34 4 , 352 , 348 , 348 , 352 , 34 

4 , 4 1 6 , 340 , 480 , 336 , 544 , 332 , 608 , 328 , 6 1 2 , 324 , 6 1 6 , 388 , 620 , 452 , 624 , 5 1 

6 , 560 , 580 , 496 , 584 , 492 , 588 , 488 , 592 , 4 84 , 596 , 480 , 600 , 544 , 604 , 608 , 60 

8 , 604 , 6 1 2 , 600 , 6 1 6 , 596 , 620 , 592 , 624 , 588 , 628 , 584 , 1 , 1  

1 4 70 REM FOR MACH I NES W I THOUT LEFT AND R I GHT ARROW KEYS 

C HANGE THE FOLLOW I NG L I NE S . 

1 480 REM IN L I NE S  1 1 0 , 280 , 520 C HANGE THE VALUE OF 32 T O  4 

1 490 REM IN L I NES 1 20 , 270 , 520 C HANGE THE VALUE OF 64 TO 32 

1 500 REM THEN USE • : • KEY FOR LEFT AND THE • - •  KEY FOR R I GHT 

1 505 K=PEEK C 1 4444 ) 

1 5 1 0  I FK=STHENK=8* C 255- I NP ( 0 ) ) 

1 529 RETURN 

* * * *  L2/ 1 6K SYSTEM TAPE MAKER * * * *  

TRS-80/SYSTEM-80 

000 1 0  ; SYSTEM TAPE PROGRAM - V 1 . 0  
00020 : BY M I CHAEL BYRNE - NOV � 8 1 
00030 
00040 
00050 
00060 

- MAKES USE OF THE L3 SAVE COMMAND 
THE FORMAT OF THE COMMAND IS : -

00070 
00080 
00090 
00 1 00 

WHERE 

00 1 1 0  ; 
00 1 20 ; ADDR3 
00 1 30 
00 1 40 
00 1 50 BAS I C  
00 1 60 DUTCH 
00 1 70 SNERR 
00 1 80 UEERR 
00 1 90 
00200 
002 1 0  
00220 
00230 
00240 
00250 
00260 
00270 

SETUP 

SAVE < NAME > < ADDR 1 > < ADDR2 > < ADDR3 > 

< NAME > I S  UP TO 6 CHARS 
< ADDR 1 >  I S  THE ADDRESS TO START SAV I NG FROM 
< ADDR2 > I S  THE ADDRESS TO SAVE TO 
< ADDR3 > I S  THE ENTRY PO I NT 

MAY BE OM I TTED I N  WH I CH CASE ADDR 1 I S  USED 
ORG 07EBOH 

EQU 
EQU 
EQU 
EQU 

LD 
LD 
LD 
LD 
J P  

06CCH 
0264H 
1 997H 
2003H 

; EP I NTO BAS I C  
; WR I TES A BYTE T O  TAPE FROM A 
; PR I NTS ?SN ERROR 
; PR I NTS ?UE ERROR 

HL , SAVE ; ADDR OF I NTERCEPT 
A , OC3H ; JP OPCODE 
< 4 1 AOH > , A ; 
( 4 1 A 1 H > � HL 

BAS I C  ; RETURN TO BAS I C  

< 
0 
I 
c:: 
:3: 
rr1 

..j::>o 

:z 
0 

w 

0 
(""') 
-I 
0 
o::l 
rr1 
::0 

1.0 
co 
w 

:3: 
....... 
(""') 
::0 
0 I 
co 
0 

-o 
):» 
en rr1 
w ...... 



THE MA I N  ROUT I NE STARTS HERE 00280 
00290 
00300 
003 1 0  
00320 
00330 SAVE 
00340 
00350 
00360 
00370 
00380 
00390 
00400 
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 
00640 
00650 
00660 
00670 
00680 
00690 
00700 
007 1 0  
00720 
00730 
00740 
00750 
00760 
00770 
00780 
00790 
00800 
008 1 0  
00820 

ON ENTRY HL I S  PO I NT I NG TO THE F I RST NON-BLANK 
CHAR FOLLOW I NG THE WORD " SAVE " . TH I S  SHOULD 
BE THE F I RST CHAR OF THE NAME . 

LAST AD 

CHKADR 

CALL 
CALL 
CALL 
LD 
LD 
LD 
LD 
CP 
J P  
CALL 
CALL 
LD 
LD 
LD 
LD 
CP 
JR 
PUSH 
LD 
LD 
J P  
CALL 
CALL 
PUSH 
LD 
X OR 
LD 
LD 
SBC 
J P  
J P  
LD 
ADD 
LD 

GETNAM 
SCAN ; 
GETADR ; GET START ADDR 
I X ,  START ; 
< I X+OO > , E ; STORE START ADDR 
< I X +0 1 > � D 

A ,  < HL >  ; GET NEX T  CHAR 
00 ; END OF L I NE < EOLN > ? 
Z , SNERR ; I F SO I TS AN ERROR 
SCAN 
GETADR ; GET END ADDR 
I X , EOB ; 
< I X +OO > , E  
< I X + 0 1 > , D 

; AND STORE I T  

A ,  < HL >  ; GET NE X T  CHAR 
00 ; EOLN? 
N Z , LASTAD 
HL ; 
HL , < START > 
< EP > , HL ; 

; ELSE GET START ADDR 

CHKADR ; CHECK START > END 
SCAN 
GETADR 
HL 
< EP > , DE 

A ; ZERO A 
HL , < EOB > 
BC , < START > 
HL , BC ; HL=HL-BC 
Z , UEERR ; ERROR I F  START=END 
C , UEERR : OR START< END 
DE , 000 1 
HL , DE ; ADD 11. TO GET BLOCK LENGTH 
< LEN > , HL 

; WE NOW HAVE THE NAME , START , LENGTH AND ENTRY PT 
; OF THE BLOCK SO START MAK I NG THE TAPE 

NLOOP 

CALL 
LD 
CALL 
LD 
LD 
LD 
LD 
LD 
LD 
I NC 

CALL 
DJNZ 

0284H 
A , 55H 
OUTCH 

WR I TE LEADER 
SYSTEM TAPE I ND I C  
WR I TE I T  

A , ,. * "  ; 
< 3C3EH > , A  
< 3C3FH > , A  

B , 06 ; NAME 
HL , NAME 
A , < HL >  
HL 
OUTCH 
NLOOP 

; ASTER I SKS TO BL I NK 
LENGTH 

00830 
00840 
00850 BLOCK 
00860 
00870 
00880 
00890 
00900 
009 1 0  
00920 MORE 
00930 
00940 
00950 
00960 
00970 
00980 
00990 
0 1 000 
0 1 0 1 0  
0 1 020 BYTE 
0 1 030 
0 1 040 
0 1 050 
0 1 060 
0 1 070 
0 1 080 
0 1 090 
0 1 1 00 
0 1 1 1 0 
0 1 1 20 
0 1 1 30 F I N I SH 
0 1 1 40 
0 1 1 50 
0 1 1 60 
0 1 1 70 
0 1 1 80 
0 1 1 90 
0 1 200 
0 1 2 1 0  
0 1 220 
0 1 230 

LD 
LD 
LD 
AND 
LD 
JR 
LD 
OR 
JR 
LD 
CALL 
LD 
CALL 
LD 
CALL 
ADD 
LD 
LD 
CALL 
LD 
CALL 
ADD 
LD 
I NC 
DEC 
DJNZ 
LD 
CALL 
CALL 
JR 
LD 
CALL 
LD 
LD 
CALL 
LD 
CALL 
CALL 
POP 
RET 

; ROUT I NES USED 

HL , < START > 
DE , < LEN > 
A !!I D 
A 
B , OO 
N Z , MORE 
B , E 
B 
Z , F I N I SH 
A , 3CH 
OUTCH 
A , B  
OUTCH 
A , L 
OUTCH 
A , H  
C , A 
A , H 
OUTCH 
A, < HL >  
OUTCH 
A , C 
C , A 
HL 
DE 
BYTE 
A , C  
OUTCH 
022CH 
BLOCK 
A , 78H 
OUTCH 
HL , < EP >  
A , L  
OUTCH 
A , H 
OUTCH 
0 1 F8H 
HL 

0 1 240 
0 1 250 
0 1 260 
0 1 270 
0 1 280 
0 1 290 

; ON ENTRY TO GETNAM HL PTS TO F I RST CHAR OF NAME 

0 1 300 
0 1 3 1 0  
0 1 320 
0 1 330 
0 1 340 
0 1 350 
0 1 360 
0 1 370 

GETNAM LD 
LD 

STORE LD 
I NC 
CP 
J R  
C P  
J P  
L D  
I NC 

B , 06H 
I X , NAME ; WHERE TO PUT I T  
A ,  < HL >  ; 
HL ; NEXT 

; END OF F I ELD 
Z , PAD ; I F SO PAD I T  
00 ; EOLN? 
Z , SNERR ; I F SO ERROR 
< I X+OO > , A 
I X  

< 
0 
r 
c:: 
3: 
ITl 

..j:::o 

z 
0 

w 

0 
n 
-t 
0 
O::l 
ITl 
:::0 

� 
co 
w 

3: 
........ 
("") 
:::0 
0 I 
co 
0 

'""0 
:J=o 
Ci') 
ITl 

w 
N 



0 1 380 DJ N Z  STORE 0 1 930 NAME DEFS 06 < 

0 1 390 RET 0 1 940 0 
r 

0 1 400 PAD LD < I X+OO > , A ; STORE A SPACE 0 1 950 END SETUP c 
:3: 

0 1 4 1 0  I NC I X  1"'1 
0 1 420 DJN Z  PAD ..p. 
0 1 430 RET ; END OF GETNAM ROUT I NE 

.. 
0 1 440 :z 

0 

0 1 450 SYSTEM TAPE MAKER DUMP 
0 1 460 ; ROUT I NE GETS ADDR AND RETURNS VALUE I N  DE PA I I R  START END ENTRY w 

0 1 470 7EBO 7FFO 7EBO -
0 

0 1 480 GETADR LD DE , OOOO ; I N I T  DE (") 
-I 

0 1 490 ADRLP LD A ,  < HL >  ; GETCHR 0 
c:J 

0 1 500 CP 0 ; EOLN? 7EBO : 2 1  BE 7E 3E C3 32 AO 4 1  22 A 1  4 1  C3 CC 06 CD 80 1"'1 
0 1 5 1 0  RET z ; YES, RETURN 7ECO : 7F CD DE 7F CD A 1  7F DD 2 1  E9 7F DD 73 00 DD 72 

::0 

0 1 520 CP ,. ,. ; END OF F I ELD? 7EDO : 0 1  7E FE 00 CA 97 1 9  CD DE 7F CD A 1  7F DD 2 1  EB 
0 1 530 RET z ; YES , RETURN 7EEO :: 7F DD 73 00 DD 72 0 1  7E FE 00 20 OA E5 2A E9 7F 1..0 

co 

0 1 540 CP " 0 " ; <  " 0 " ?  7EFO :: 22 ED 7F C3 0 1  7F CD DE 7F CD A 1  7F E5 ED 53 ED w 

0 1 550 .J P  C , SNERR ; I F S O  THEN ERROR 7FOO : 7F AF 2A EB 7F ED 4B E9 7F ED 42 CA 03 20 DA 03 
0 1 560 CP " 6 " ; > " F"' ?  7F 1 0 :  2 0  1 1  0 1  0 0  1 9  2 2  E F  7 F  C D  84 0 2  3 E  5 5  C D  6 4  02 
0 1 570 J P  NC , SNERR ; I F  S O  THEN ERROR 7F20 :: 3E 2A 32 3E 3C 32 3F 3C 06 06 2 1  F 1  7F 7E 23 CD 
0 1 580 SUB " 0 " ; CONVERT 7F30 : 64 02 1 0  F9 2A E9 7F ED 58 EF 7F 7A A7 06 00 20 
0 1 590 CP OAH ; > 9? 7F40 : 04 43 BO 28 26 3E 3C CD 64 02 78 CD 64 02 7D CD 
0 1 600 J P  C , ADD I T  ; NO ,  S O  ADD I T  I N  7F50 :: 64 02 84 4F 7C CD 64 02 7E CD 64 02 8 1  4F 23 1 B  
0 1 6 1 0  SUB 07 ; YES , SUB 7 7F60 : 1 0  Fb 79 CD 64 02 CD 2C 02 1 8  DO 3E 78 CD 64 02 
0 1 620 CP OAH ; <  1 0? 7F70 : 2A ED 7F 7D CD 64 02 7C CD 64 02 CD F8 0 1  E 1  C9 
0 1 630 J P  C , SNERR ; YES , AN ERROR 7F80 : 06 06 DD 2 1  F 1  7F 7E 23 FE 20 28 OD FE 00 CA 97 

3: 
0 1 640 ADD I T  LD B , 04 ; FOR SH I FT I NG 7F90 : 1 9  DD 77 00 DD 23 1 0  EE C9 DD 77 00 DD 23 1 0  F9 ....... (") 
0 1 650 LD C , A ; SAVE VALUE 7FAO : C9 1 1  00 00 7E FE 00 C8 FE 20 C8 FE 30 DA 97 1 9  ::0 

0 0 1 660 SH I FT SLA D ; 7FBO : FE 47 D2 97 1 9  D6 30 FE OA DA C3 7F Db 07 FE OA I 
0 1 670 SLA E 7FCO :: DA 97 1 9  06 04 4F CB 22 CB 23 38 05 1 0  F8 C3 D7 

co ; 0 

0 1 680 J R  C , ADDONE ; SH I FT 1 " S  FROM E T O  D 7FDO : 7F 7A F6 0 1  57 1 0  EF 79 83 5F 23 C3 A4 7F 7E FE 
0 1 690 DJNZ SH I FT ; 7FEO: 00 C8 FE 21 DO 23 C3 DE 7F 00 00 00 00 00 00 00 
0 1 700 J P  NE X T  7FFO : 00 
0 1 7 1 0  ADDONE LD A , D 
0 1 720 OR 0 1  
0 1 730 LD D , A 
0 1 740 DJN Z  SH I FT 
0 1 750 NE X T  LD A , C ; RESTORE VALUE I * * * *  L2/ 1 6K XUSR SCREEN F I LL SUBROUT I NE * * * *  
0 1 760 ADD A , E  
0 1 770 LD E , A ; I TRS-80 /SYSTEM-80 
0 1 780 I NC HL 
0 1 790 J P  ADRLP 
0 1 800 1 REM Th i s i s a subr out i ne that al l ows you to f i l l  the scr een 
0 1 8 1 0  SCAN LD A , < HL >  ; 2 REM wi t h  any c h ar acter you wi sh . 
0 1 820 CP 00 3 REM X =USR < n >  where n i s a n  ASC I I c h ar ac t er f r om 0 t o  255 
0 1 830 RET z 4 REM < c >  1 983 Car l Cranston e  
0 1 840 CP 2 1 H  ; < SPACE? 5 REM L i nes 1 0  to 30 ar e mai n  p r og r am 
0 1 850 RET NC 6 REM To b e i n c or por at ed i n t o  your own p r ogr ams 
0 1 860 I NC HL 1 0  S$= " TH I S  I S  A DUMMY STR I " 
0 1 870 J P  SCAN 20 DATA205 , 1 27 , 1 0 , 1 25 , 33 , 0 , 60 , 1 7 , 1 , 60 , 1 , 255 , 3 , 1 1 9 , 237 , 1 76 , 20 1 : V= 
0 1 880 ; NOW FOR VAR I ABLES PEEK < VARPTR < S$ ) +2 > *256+PEEK < VARPTR ( S$ ) + 1 ) : FORG=VTOV+ 1 6 :: READF :: POK '"'0 
0 1 890 START DEFW 0000 EG , F : NEXT > 

Ci) 

0 1 900 EOB DEFW 0000 30 C=PEEK < 1 6549 > * 256+PEEK < 1 6548 > : I FC< > 1 7 1 29ANDC< > 1 7385THENDEFUSR rT1 
0 1 9 1 0  EP DEFW 0000 O=V : CMD " T " ELSEV 1 = I NT < V I 256 > : V2= I NT < V-V 1 * 256 > : POK E 1 6527 , V 1 : POKE 1 6  w 

w 
0 1 920 LEN DEFW 0000 526 , V2 



* * * *  L 1 /4K GALACT I C  BATTLES * * * *  

TRS-80/SYSTEM-80 

20 I N . " LARGE NO . " ; X : P= 1 : B$= " FA I LED " 
25 I FX > 1 000X=X /300 : G . 25 
30 F . I = 1 TO X : J=R . < 1 00 > : N . I  
40 S=O : K= 1 2 : C= 1 : F=900 0 : N=O : F . I = 1 T06S . 3 : A ( 40+ I > =R .  < 4 > : A < 4 1 + I > =R .  < 
1 1 5 ) +5 
60 A < 42+ I > =R . < 38 ) +2 : N . I : F . I = 1 T036S . 3 : A < I > =R . < 4 >  
1 00 A < I + 1 > =R .  < 1 2 1 > +3 : A < I +2 > =R . ( 36 > +2 : N . I : Q=R . < 4 > : T=40 
1 30 CLS : F . I = 1 T06S . 3 : I FA < 40+ I > < >QT . 1 50 
1 40 F . J =A < 4 1 + I > TO < A < 4 1 + I > +S > : S . < J , A < 42+ I > > : N . J  
1 50 N . I : F . I = 1 T036S . 3 : I FA < I > < >QT . 1 80 
1 60 X =A < I + 1 ) : Y=A < I +2 > : S . < X+3 , Y > : S . < X � Y > : S . < X � Y+ 1 > : S .  < X +3, Y+ 1 >  
1 70 S .  < X , Y+2 > : S . < X+3 , Y+2 ) : S . < X + 1 , Y+ 1 > : S .  < X+2 , Y+ l > 
1 80 N . I : P . A . 897 , " 2  1 " ; : P . A . 96 1 , " 3 4 " ;  
200 I FQ= 1 S . < 8 , 43 >  
2 1 0  I FQ=2S . < 4 , 43 > 
220 I FQ=3S . < 4 , 46 >  
230 I FQ=4S . < 8 , 4 6 >  
235 U=R .  < 1 1 7 ) +5 : V=R . ( 37 ) +2 
240 F . I = < U-6 > TO < U+6 > : F . J= < V-2 > TO < V+2 > : I FP .  < I , J > = 1 T . 235 
260 N . J : N . I : I =U : J=V : GOS . 2002 
375 N=R . < 4 > +4 : F . I = 1 TON : X = R .  < 1 27 > : Y=R . < 4 0 > : I FP .  < X , Y > =OS . < X , Y > 
385 N . I 
400 P . A . 906 , " COMP- 1 PHASR-2 NAVGT-3 SHLD-4 DOCK-S CHRG-6 " ; :  
I N . N 
4 1 0  P . A . 906 : 0NNGOS . 4000 , S000 , 6000 , 8000 , 9000 
422 I FN= 1 00V=V+4 : G . 1 30 
425 I FN< > 1 T=T- 1 : F=F+ 1 00 : GOS . 7000 
427 I F < T=O > + < K=O > P . A . 906 , " ---M I SS I ON " ; B$ ; " --- " : END 
430 8 . 400 
1 00 0  P . A . 906 , " -- I NOPERAT I VE-- " : N= l : F . J = 1 T0999 : N . J : RET . 
2002 F . L= < I -4 > TO < I +4 > : S . < L , J > : N . L : S . < I + 1 , J - 1 > : S . < I , J+ 1 > : S . < I - 1 , J  
- 1 ) 
20 1 0  S .  < I +S , J - l > : S .  < 1 -S , J - l > : U= I : V=J : RET . 
2502 F . L= < U-4 > TO < U+4 > : R . < L , V > : N . L  
2505 R .  < U+ 1 , V- 1 > : R .  < U , V+ 1 > : R .  < U- l , V- 1 > : R .  < U+S , V- 1 > : R . < U-S , V- l > : R 
ET . 
4000 I FC=OG . 1 000 
4020 P . A . 906 , " ENERGY= " ; F ; " SH I ELDS= " ; S ; " T I ME= " ; T : P . A . 9SO , " < ENTE 
R > " ;  
4025 I N . A$ : P . A . 906 , " STARBASE QUADS: " ; A < 4 1 > ; " & " ; A < 44 ) ; "  
. S= " ; K ; 
4030 I N . A$ : P . A . 906 : RET . 
5000 I FP=OG . 1 000 
50 1 0  P . A . 906 , " ANGLE < 0-"'"360 > " ; : I N . E 

E . B 

5020 P . A . 90 6 , " POWER ( 1 -"'" 1 000 > " ; : I N . D : I F < D >F > + < D< 1 > + < D > 1 000 > T 
. 1 000 
5030 F=F-D : X =E : GOS . 30360 : G=Y : X=E : GOS . 30376 : B=-Y : X=U : Y=V 
5035 I F < U > 1 22 > + < U< S > + < V >40 > + < V< 2 > RET . 
5037 I FABS < G > < = . 04G=O : G . S060 
5040 F . I = < X +G * 6+ . S > TO < X +G * 6+D/G+ . S > S .  ( G/ ABS < G > > 

5042 J =Y+ < I - X > *B/G/2+B * 2 : I F < I > 1 22 ) + < I < S > + < J >40 > + < J < 2 > RET . 
5043 GOS . S045 : I FN=ORET . 
5044 N . I : RET . 
5045 I FP .  < I , J > = 1 N=O : G . 5500 
5047 I FN=3GOS . 2002 : GOS. 2502 : RET . 
5050 S .  < I  , J > : R .  < I , J > : RET . 
5060 F . J = < Y+B* 2 > TO < Y+B* < D I2+2 ) ) S . B  
5062 I = X : I F < I > 1 22 > + < I < 5 > + < J >39 ) + < J < 3 > RET . 
5065 GOS . 5045 : I FN=ORET . 
5070 N . J : RET . 
5500 I F < P .  < I - 1 , J > =O > * < P .  < I + 1 , J > =O > * < P .  < I , J- 1 > =0 > * < P . < I , J + 1 ) =0 > RE 
T .  
55 1 0  F . X = 1 T036S . 3 : I FA < X > < >QT . 5600 
5520 I F < I < A < X + 1 ) ) + ( I >A < X + 1 ) +3 ) T . 5600 
5530 I F < J < A < X +2 > > + < J >A < X +2 ) +3 > T . 5600 
5540 I FR .  < 1 1 00 > >DRET . 
5550 A < X > =O : K=K- 1 : I FK=OB$= " COMPLETED" 
5560 F . I =A < X + 1 > TO < A < X + 1 ) +3 > : F . J=A < X +2 > TO < A < X +2 ) +2 > : R . < I , J > : N . J : N  
. I : RET . 
5600 N . X : I F < I < U-5 > + < I >U+5 > + < J < V- 1 > + < J >V+ 1 > RET . 
56 1 0  F=F-S /2 : I F < < D >SI2 > * < C=O > > + < D >S > P=O 
56 1 5  I FD >S/ 1 . 6C=O 
5620 P . A . 906 , " -SH I P  H I T- " : F . X = 1 T0500 : N . X : P . A . 906 : RET . 
6000 P . A . 906 , " QUADRANT " ; : I N . B : I F < B< >Q > * < F< 1 000 > T . 1 000 
6005 I FB< >QF=F- 1 000 : Q=B : G . 1 30 
60 1 0  P . A . 906 , " G I RO-ANGLE ( 0-"'"360 > " ; : I N . E 
6020 P . A . 906 , " MAGN I TUDE < 1 --500 ) " ; : I N . D : I F C D< l > + < D * l O >F > T .  
1 000 
6030 F=F- 1 0* D : I =U : J =V : GOS . 2502 : GOS . 5030 : I =U : J=V : GOS . 2002 : RET . 
7000 F . H= 1 T036S . 3 : I FA < H > < >QT . 7500 
70 1 0  X=A < H+ 1 > : Y=A < H+2 > : D=R . < 50 0 ) +300 : 6=-R . < O > * < X -U > I X  
70 1 5  B=-R . < O > * < Y-V > I Y : N=- 1 : GOS . 5035 
7500 N . H : RET.  
8000 P . A . 906 , " SH I ELDS= " ; S ; " NEW RAT I NG " ; : I N . L : I F < L >F+S > + < L > 1 00 0 >  
T . 8000 
8020 F=F+S : S=L : F=F-S : RET .  
9000 F . L= 1 T06S . 3 : I FA C 40+L > < >QT . 9020 
90 1 0  I F < U >A < 4 1 +L > -6 > * < U< A < 4 1 +L } +6 > * < V >A C 42+L > -5 > * < V< A < 42+L ) +5 ) T .  
9500 
9020 N . L : GOS . t OOO : RET . 
9500 M=Q : F . L= 1 T09 : I FR .  < 0 > > . 8C= 1 
95 1 0  F=F+ 1 00 0 : GOS . 7000 : N . L : N= 1 00 : T=T-5 : P= 1 : RET . 
30360 W=ABS < X > I X : X = X +90 : GOS . 30376 : I F < Z=- 1 > * < W= 1 > T . Y=-Y 
30365 RET . 
30376 Z=ABS < X > I X : X= Z * X  
30380 I F X >360T . X= X /360 : X = C X - I NT < X > > * 360 
30390 I F X >90T . X = X / 90 : Y= I NT < X > : X = < X -Y > *90 : 0NYG . 304 1 0 , 30420 , 30430 
30400 X = X /57 . 29578 : I FABS < X > < 2 . 486 1 6E-4Y=O : RET . 
30405 8 . 30440 
304 1 0  X =90- X : G . 30400 
30420 X =- X : G . 30400 
30430 X = X -90 : 8 . 30400 
30440 Y=X - X * X * X /6+X * X * X * X * X / 1 20-X * X * X * X * X * X * X /5040 
30450 Y=V+X * X * X * X * X * X * X * X * X /362880 : I FZ =- 1 T . Y=-Y 
30455 RET . 

< 
0 
r 
c: 
:::::: 
rr1 

+:=-

:z 
0 

w 

0 
n 
-I 
0 
co 
rr1 
::0 

1.0 
ex> 
w 

:::::: 
-
n 
::0 
0 I 
ex> 
0 

-o 
):::lo 
Ci) 
rr1 

w 
+:=-



VOLUME 4 �  NO . 3 ( OCTOBER � 1 983 ) MICR0 -80 PAGE 35 

***** NEXT MONTH ' S  I SSUE ***** 

Next month • s i s sue wi 1 1  contai n at 1 east the fo 1 1  owi ng programs p 1 us the usua 1 features and 
arti c l es .  An ( 80 )  after a program t i t l e i ndi c ates t h at the program wi l l  be for TRS-80 Model 
1 /3 or System 80/Vi deo Gen i e .  A ( CC )  i nd i c ates that the program wi l l  be for the TRS-80 Col our 
Computer and ( Peac h ) that the program i s  for the H i tachi Peach . 

** SOURCE Model 3 ( 80 )  ** ** GRAFX L2/32K Di sk  ( 80 )  ** 

Thi s program i s  a uti l i ty that wi l l  al l ow 
Edtasm source fi 1 es to be transferred between 
tape and d i s k  for Model 3 u sers of NEWDOS80 
V2 . 0 .  Tape 1 /0 c an be h i gh  or l ow speed � 
as desi red . 

** H I  RES WR I TER 1 . 1 ( CC )  ** 

At l ast i t ' s been done ! ! !  A rel ocatabl e 
machi ne l anguage program that l ets  you 
wri te on a h i gh reso 1 uti on screen wi th 
the normal syntax of the PRI NT@ statement . 
That • s not a 1 1  ! Thi s program gi ves you 
TRUE l ower c ase  characters as wel l .  As 
if that was not enough . . . .  thi s machi ne 
l anguage program wi l l  append i tsel f to 
your BAS I C  program so that when you save 
it to tape or d i sk , the next ti me you l oad 
the program ,  the machi ne l anguage secti on 
wi 1 1  a 1 so 1 oad i nto memory a 1 ong wi th your 
program .  

* *  TRACK RACER ( Peach ) ** 

You are i n  contra 1 of a rac i ng c ar , teari n g  
down t h e  track dodg i ng  t h e  other cars . 
Only qui c k  react i on s  wi l l  keep you i n  thi s 
race . Thi s a 1 1  new program wi 1 1  keep you 
on the edge of your seat . 

QJ +-' ro 
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QJ 
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GRAFX i s  a too 1 for use  i n  generati ng bo 1 d 
t i t l es  or graphi c s  for i ncorporati on i n  
your programs . Once you have desi gned 
your t i t l es or graphi cs , GRAFX w i l l wri te 
a BAS I C  Program to reproduce them . The 
BAS I C  program thus created i s  a comp l etely 
stand-al one normal program that , when run , 
wi l l  reproduce your graphi cs or ti t l es . 

** LVAR L2/l 6K ( 80 )  ** 

Thi s i s  an extreme ly  usefu l  debuggi ng funct i on 
for BAS I C  programs . The program resi des 
at the top of 1 6K memory ( t hough i t  can 
eas i ly be rel ocated el sewhere ) .  When the 
program i s  f i rst run , i t  i ni ti al i ses the 
DOS exi t  NAME to poi nt to thi s program .  
After that , when NAME i s  typed i t  w i  1 1  
gi ve a l i st of al l of the si ngl e preci si on , 
doubl e preci s i on ,  i nteger and stri ng vari abl es 
u sed i n  your program and thei r va 1 ues . 
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***** CASSETTE/DI SK E D I T I ON I NDEX ***** 

The cassette edi ti on of M I CR0-80 contai n s  a 1 1  the app 1 i c ab 1 e software 1 i sted each month , on 
cassette . For mach i ne l anguage  programs cop i e s  of both the source and object fi l e  are provi ded . 
A 1 1  programs are recorded twi ce . Level l programs can only  be 1 oaded i nto a Leve 1 2 machi ne 
i f  the ' Level l i n  Level 2 '  program from the M I CR0-80 Software L i brary - Vol . l  i s  l oaded fi rst . 

Note : System 80/Vi deo Geni e computers h ave h ad di fferent tape-counters fi tted at d i fferent 
ti me s . The approxi mate start posi ti on s  shown are correct for the very early System 80 wi thout 
the vol ume control or 1 eve 1 meter . They are probably i ncorrect for 1 ater machi nes . The rates 
for a cas sette subscri pti on are pri nted on the i ns i de front cover of each i ssue of the magazi ne . 

The di sk ed i ti on contai n s  al l appl i cabl e programs whi c h  c an be executed from d i sk . Level 1 
di sk  programs are s aved i n  NEWDOS format . Users requi re the Level I /CMD uti l i ty supp l i ed wi th 
NEWDOS+ or NEWDOS 80 versi on 1 . 0 to run them . 

S I DE l 

HAMBURGER 
I I  

XUSR UTI L I TY 

SAVE COMMAND 

SAVE COMMAND 
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S I DE 2 
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APPROX . START POS I T I ON 
CTR-41 CTR -80 SYSTEM 80 
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SAVf A PACirnT ON MICR0·80's DISK DKIVf PACKAG:t:S 

fOR TKS·80 MODfL 1 AND SYSTfM 80 MICKOCOMPUTfKS 

SINGL:t: DRIVt: PACKAGt: from • . •  $499 DUAL DRIVt: PACKAGt: {rom ... $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 ... 
SAVf: $23 - $ 107 over our already low prices! 

Choose the appropriate system from the table below: 

No. of No. of Dosplus • 
DRIVt: TYPE 

Tracks Heads 
Capacity 

Version 
Price 

DRIVt: 0 
1 x MPI B5 1 40 1 lOOK 3 .4 $499 $137.95 
1 x MPI B52 40 2 200K 3.4 $639 $97.95 
1 x MPI B92 80 2 400K 3.4 $799 $ 107.95 
DRIVt: 1 
1 x MPI B51 40 1 lOOK $41 5  $33.00 
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- single-drive cabinet/power supply as illustrated. 
sion of DOSPLUS indicated. 

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

DRIVt: TYPt: 
No. of No. of 
Tracks Heads 

2 x MPI B5 1 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 3.4 $874 
2 x 200K 3.4 $ 1 125 
2 x 400K 3.4 $ 1454 

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

BARt: DRIVt:S - 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 
MPI B51 40 track, single-head, lOOK $349 
MPI B52 40 track, dual-head, 200K $449 
MPI B92 80 track, dual-head, 400K $619 
Separate, dual-drive power supply $85 

freight 
$5.00 
$5.00 
$5.00 
$8.00 

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

Price 
$99 

$ 135 
$39 
$49 

$149.95 

$5.00 
$5.00 
$2.00 
$2.00 
$2.00 

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

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



LEVEL 2 ROM 

ASSEMBLY LANGUAGE TOOLKIT 
• 

by Edwin Paay 

FOR TRS-80 MODEL 1 ,  MODEL 3 

AND SYSTEM 80NIDEO GENIE 

This is a new package consisting of two invaluable components: 

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

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

Part 1 of the ROM REFERENCE manual gives detailed explanations of the processes used for 
arithmetical calculations, logical operations, r1ata movements etc. It also describes the various for­
mats used for BASIC, System and Editor/Assembly tapes. There is a special section devoted to those 
additional routines in the TRS-80 Model 3 ROM. This is the first time this information has been made 
available, anywhere. Differences between the System 80/Video Genie are also described. Part J is 
organised into subject specific tables so that you can quickly locate all the routines to carry out a 
given funE"tion 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 Z80 registers. 

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

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

DBUG: Eddy Paay was not satisfied with any of the commercially available debugging programs, 
so he developed his own. DBUG: allows you to single-step through your program; has a 
disassembler which disassembles the next instruction before executing it or allows you to bypass 
execution and pass on through the program, disassembling as you go; displays/edits memory in 
Hex or ASCII; allows Register editing; has the 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 cope with different memory sizes. 

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

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

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

UPGRADE TO THIS ASSEMBLY LANGUAGE TOOKIT FOR ONLY $ 1 9.951 

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

ASSEMBLY LANGUAGE TOOLKIT 
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