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scription for another 12 months. Disk subscribers will receive their Software Library on a diskette. The new Software 
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Level I in Level II Poker 

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

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

Z80 MON 
A low memory, machine language monitor which enables 
you to set break poin.ts, edit memor:y, punch system 
tapes, etc ... 

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

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

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

� 

��� 
�;� <;, 
p]/1 

I 
�<;: �· 

�� �f� 
��1 
'� 
� 
1 

i\ 



VOLUME 3 NO . 7 (JUNE 1 982) MICR0-80 PAGE 2 

***** EDITORIAL ***** 

Rumours abound that there is about to be a fl ood of TRS-80 Col our Computer l ook-al ikes unl eashed 
on the world market . The story goes that Tandy did not design the Col our Computer, rat her that 
�1otoro l a (the manufacturer of the 6809 mi era-proces sor used in it) did and that Tandy • s 1 i cenci ng 
agreement is about to expire . The two most common names mentioned as potentia 1 supp 1 i ers of 
competing machines are Motorol a  itsel f and Hitachi - manufacturer of the Peach and al so a maj or 
second source manufacturer of the 6809 . Natural ly, ltJe have attempted to acces s  the truth of 
these rumours . It seems that Tandy has had exc l u sive useofthe Synchronous  Address  Mul tipl exer 
( SAflf) chip used in the Co 1 our Computer and deve 1 oped by Motoro 1 a. It a 1 so seems that this agreement 
is about to expire and that others wil l soon be ab 1 e to use  the SAM chip . There is no doubt 
that much of the versati 1 i ty and power of the Co 1 our Computer stems from this chip so that it s 
general rel ease shoul d certain ly l ead to machines of simil ar performance if not using exact ly 
the same software . vJe have been unable to ascertain whether 1·1otorol a itsel f has any intentions 
to rel ease a Col our Computer whil st there is presently avail abl e in Japan a Hitachi Junior computer 
but we have been unable to sight a specification of this machine . It is said to be able to 
use Co 1 our Compu-ter programs but is un 1 ike ly to be seen in Austra 1 i a before Apri 1 1 983 if at 
al l .  Past experience suggests that the inherent egoism of computer designers wil l 1 ead any 
potential designer of a Col our Computer l ook-al ike to make some .. improvements .. thus reducing 
compatibil ity and the usefu l ne s s  of the new computer . We wil l foll ow the progress  of this rumour 
with interest . 

One of the areas of most concern to our friends and readers has been the steady s 1 i ppage in 
publ ication dates of MICR0 -80 magazine unti 1 at present we are over four months behind our cover 
date . C l early, the j ob of editing t4ICR0 -80 is too l arge to be catTied out by yours truly in 
conjunction with my other considerable and expanding responsibil ities . Therefore, I decided 
some t'ime ago that the so 1 uti on ltJas to appoint a ful l time Editor . The decision was much easier 
than 1ts impl ementation since it is very difficul t to find a person with the right qual ificat-ions, 
experience and skil l s  to carry out this function . I am happy to announce that Richard Wiwatowski 
wil l be j oining us as MICR0 -80 Editor starting early in 1 983 . Richard has worked as a High 
School Science teacher for eight years, he has persona 1ly owned a System 80 computer for two 
years and is an experienced programmer in machine 1 anguage_, BASIC and several other 1 anguages .  
For some months now Richard has acted as Col our Computer Software Editor and is wel l qual ified 
to fil l his nev: rol e .  I am sure you v1i1 l al l j oin with me in wishing Richard succes s  in his 
new task and particul arly, in catchins up with the publ ication dates of the magazine .  

Recently, I was ca 1 1  ed upon to demonstrate the Hitachi Peach t o  a prospec1.1 ve customer \'�hose 
requirement was to use a computer for mathematical probl em sol ving invol vins a considerabl e 
amount of .. number-crunching.. . Inevitably, the question came up 11how fast is it?11 When inv-ited 
to try it out the customer entered the fol lowing Short BASIC routine and timed its execut-ion . 

10 FOR A =  1 TO 1 000 
20 PRINT SQR(A); 
30 NEXT A 

The Hitachi took 60 seconds to compl ete the exercise . We l ooked at each other bemusedly, both 
real ising that we had no basis for comparison u sing this improvised benchmark test . On the 
next tabl e was an Ol ivetti M20 which uses a Z8001 1 6  bit micro-proces sor . Without more ado, 
I entered the same program into that machine whereupon it took 30 seconds to execute . He 1 1 , 
we now had something to go on; the 8 bit micro-proces sor in the Hitachi Peach was hal f  as fast 
as the 1 6  bit micro-proces sor in the Ol ivetti M20 . Secret ly, I was disappointed at the speed 
of the M20 since it had such features as a 4 MHz cl ock speed and hardware mul tipl ication and 
division on its micro-processor . My curiosity was now wel l and tru l y  aroused so, that evening, 
I ran the same test on the TRS -80 Col our Computer; which took 75 seconds to execute the routine . 
I then executed the fol l owing Poke : - POKE 65495,0 which doubl es  t he refresh rate to 1 . 8 MH z 
and increases the computer's operating speed . Now, the exercise took 55 seconds . Casting al l 
caution to the winds, I now executed POKE 65497 which sets al l operations to high speed . This 
POKE causes the screen to l ose  synchronization so I included the speed up POKE s and then resetting 
POKE s (POKE 65494,0 and POKE 65496,0 respectively) in the BASIC program so that I cou l d  regain 
control of the machine . This time the Col our Computer took only 38 seconds to execute the program . 
(Co 1 our Computer owners might 1 ike to experiment wit h  these POKE s themse 1 ves but do not attempt 
I/ 0 operations in the high speed mode) . Next morning, now thoroughly bitten by the bug, I managed 
to prise Eddy Paay away from his bel oved TRS -80 Model II for l ong enough to type in the routine 
and time it at 38 seconds . By now, I was very di sap pointed with the Z8001 but then I had an 
idea . ltJhat if I carried out the cal cul ations without printing them to the screen, since the 
screen handl ing time might be significant .  General ly, this sped-up the 8 bit computers by about 
1 0  or 1 5  seconds . So, now the 8 bit machines were faster than the 1 6  bit machine! Back to 
the M20 . This time, without screen handl ing, it executed the routine in 4 . 5  seconds . Yes, 
4.5 seconds . 1 6  bit processing was now more than vindicated and honour was done . Eddie Paay, 
who by now was fo 1 1  owi·ng my antics with  some amusement 1 ooked at me in his quiet way and said 
wel l of course, high qua 1 i ty machines 1 ike the Mode 1 I I and the M20 only update the screen during 
the fly-back period so streaks do not appear on it such as are seen on a standard TRS-80 Model 
I .  The 1 6  bit micro-proces sor was spending mo st of its time idl ing waiting for the screen refresh 
and that is what s 1 owed it down . I am not sure what the mora 1 of this story is apart from the 
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amount of t i me I cou l d have saved had I asked Eddi e i n  the fi rst pl ace! Bu t i t  probably should 
make us al l aware that programmi ng techni ques are often more i mportant than the i nherent process i ng 
speed of the mi era-computer i tse  1 f. Thi s i s  nowhere more apparent than wi th the 8088/8086 1 6  
bi t mi cro-computers whi ch are acqu i ri ng a reputat i on for bei ng very s l ow. Wh i l st these mi cro
proces sors are i nherent l y  s l ower than the Z8000 and the Motoro 1 a 68000 mi era-proces sors they 
are certai n l y  faster than 8 bi t mi cro-processors but much of t he software ava1l abl e for them 
has been cross-·tran s l  ated from 8 bi t source code and does not take advantage of the much more 
powerful i nstruct i on set avai l abl e on the 1 6  b i t proces sors. E l egant programmi ng techni ques 
1 earnt on 8 bi t machi nes wi 11 stand us a 1 1  i n  good stead when we are fortunate  enough to be 
abl e to use  the 1 6  b i t and l arger machi nes in the future. 

- 0000000000 -

***** PEEKi ng ( UK) - by Tony Edwards ***** 

A few i s sues ago , I menti oned a new BASIC  1 di al ect 1 whi ch was compat i b l e  wi th d i fferent mach i nes. 
Thi s proj ect has now come to frui t i on wi th  the 11HOBBYSCOOP11 Bas i code. Thi s i s  a BASIC  1 anguage 
structured so that i t  can be saved on cas sette and rel oaded i nto many d i fferent types of computer. 
Thi s i s  accompl i shed by the use  of a standard s i gnal format and a mach i ne code tran s l ati on program 
whi ch re-con structs the t ape s i gna 1 i nto the correct format for the host mach i ne. A s i mil ar 
arrangement i s  used for s avi ng to cassette. In t h i s way a prog ram can be deve 1 oped on say a 
PET , s aved on cas sette , l oaded i nto a TRS-80 , and RUN. Thi s i s  a bi g step forward i n  uni ver sal 
software and i s  a very i nteresti ng devel opment. Radi o Nether 1 and s I nternat i on a 1 broadcasts 
programs in thi s format i nternat i onal l y  for down l oad i ng vi a radi o recei vers. Further detai l s  
wi l l  be found i n  the ful l art i cl e on the code el sewhere i n  t h i s i s sue. 

Copyri ght i s  i n  the news i n  the U.K. ag ai n. Atari has  st arted a campai gn agai nst programs whi ch 
al l eged l y  i nfri nge the copyri ght of their game 1 P ac-Man 1 •  Th i s  i s  a very popu l ar game over 
here and there are vers i ons  of i t  under di fferent names , for many mach i nes. At ari 1 s object i on 
i s  not to pi rated copi es , but to the copyi ng of the i dea. Thi s i s  a new l i ne. I understand 
that Atari has approached a number of software compani es , i ncl udi ng Bug-Byte , A&B Software , 
and Mi cropower. They have gone as far as to i s sue an i nj unct i on agai nst Commodore with respect 
to the game 1 Je l l ymonsters 1 • If thi s move i s  successful i n  the court s , it wi 1l no 1 anger be 
poss i b l e  to copy game types ,  and compani es wi l l  have to devel op more ori ginal games and not 
be abl e to copy the i deas of successfu l arcade games. 

- 0000000000 -

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

MASTER D IRECTORY record s the d i rectori es of a 1 1  your i ndi  vi dual  d i s k s  onto one d i rectory 
d i s k. Then i t  al l ows you to ex ami ne them ,  f i nd an i nd i vi dual  fi l e  qui ckl y ,  l i st fi l es alpha
beti cal l y ,  weed out redundant fi l es ,  i denti fy d i s k s  wi t h  free space , l i st fi les by exten s i on 
etc. etc. Th i s program i s  i nva l u ab l e  for the seri ous  di sk  u ser and wi l l  p ay for i tsel f 
many t i mes  over. 

***** THE FLOPPY DOCTOR/MEMORY D I AGNOST I C  - NOW AVAI LABLE FOR THE MODEL 3 TOO! ***** 
Model 1 D i s k  $35.50 + $1 .00 p&p. Model  3 D i s k  $ 42.50 + $ 1 .00 p&p. 

Computer profess i  ana l  s have 1 ong known the i mportance of regul ar use  of d i agnosti c software 
i n  ver i fyi ng the i ntegri ty of computer hardware. The TRS-80 i s  no excepti on; good d i agnosti cs 
are a mu st i n  any si tuat i on where val u ab l e  data fi l es are mai ntai ned. The new doubl e-dens i ty 
recordi ng techni ques avai l abl e for the Model  I and u sed i n  the  Model  3 together wi th  h i gh 
track cou.nt and doubl e-s i ded d i sk  dri ves stretch the hardware to i ts l i mi ts and make i t  
even more i mportant then ever to thorough l y  check out the system pri or to trusti ng your 
va l u ab l e  data to i t. 

THE MI CRO CLI N I C  offers two programs desi gned to thoroughl y  check out the two most troub l e
prone sect i ons of the TRS-80 - the d i sk  system ( contra 1 1  er and dri ves) and the memory arrays. 
Both programs are wri tten in Z80 machi ne code and are supp 1 i ed together on d i skette for 
a mi n i mum 32K , one d i s k  system. Speci fy Model 1 or Model 3. 

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

F rom: M. Bauk - Kal amund a ,  W.A. 

I h ave b��n fl i pp � ng through my TR
,
S-80 Bas ic  manual and have come upon a sect i on t i t l ed .. Important 

Addres ses . Dec1mal 1 641 6 has CURSOR POSTION N ( LSB) and deci mal 1 641 7 has CURSOR POSITION 
N ( MSB). 

. 
By PEEK i ng at these 1 ocat i ons I have been tryi ng to underst and how the numbers ; n 

the 1 ocat10n� correspond to the cursor posi ti on but cannot understand the resu l ts. Caul d you 
p 1 ease exp 1 a1 n what the numbers mean and how , from these numbers , the cursor po s i t i on can be 
known. 
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About 6 month s  ago I obtai ned an 110ther Venture .. by Jyym Pearson - t h i s one i s  enti t l ed .. E scape 
from Traam11• Si  nee then I have become very frustrated i ndeed. On the back of the pack i t  read s , 
.. Average P l ayi ng Ti me: 1 mont h ... I haven't even got past the f i rst l ocat i on i n  6 months! 

P l eas e ,  p 1 ease can anyone tel l me how to get past the f i rst l ocat i on! At 1 east an easy h i nt. 
I suspect that the program cou l d  be  fau l ty. 

In order to i nterpret the cursor pos i ti on found from addresses 1 641 6 and 1 641 7 i t  i s  necessary 
to understand the 1 ayout of the TRS-80 screen memory. The screen i s  .. memory-mapped .. start i ng 
at addres s  1 5360 and occupyi ng 1 024 addresses up to and i ncl udi ng address 1 6383. If you use  
the program statement PR I NT @ ,  0.... then the cursor wi  1 1  be pos i ti oned at  address 1 5360. PR I NT 
@ 1 , gi ves a cursor posti on of 1 5361 and so on. PR I NT @ 63 moves the cursor to address 1 5423 
at the extreme ri ght of the f i rst 1 i ne on the screen. PR I NT @ 64  moves the cursor to address 
1 5424 at the extreme l eft of the s econd l i ne on the screen. 

The t ab l e bel ow exp l ai n s  thi s: 

L i ne l 

L i ne 1 6  

LHS 

1 5360 
1 5424 
1 5488 
1 5552  
1 56 1 6 
1 5680 
1 5744 
1 5808 
1 5872 
1 5936 
1 6000 
1 6064 
1 61 28 
1 61 92 
1 6256 
1 6320 

SCREEN ADDRESSES 

RHS 

1 5423 
1 5487 
1 5551  
1 56 1 5 
1 5679 
1 5743 
1 5807 
1 5871  
1 5935 
1 5999 
1 6063 
1 61 27 
1 61 91 
1 6255 
1 631 9 
1 6383 

To use  the cursor pos i t i on poi nters to fi nd the equ i val ent .. PR I NT @ 11 val ue , execute the fol l owi ng 
l i ne. 

CURSOR = PEEK ( 1 641 6 )  + PEEK ( 1 641 7 ) *256-1 5360 

The vari abl e CURSOR i s  the PR I NT @ val ue  you requ i re. For ex amp l e ,  if 1 641 6 contai n s  the val ue 
244 and 1 641 7 the val ue  61 , then the cursor wou l d  be address 1 5860 whi ch i s  the PR I NT @ 500 
posi t i on on L i ne 8 of the screen. 

I am afrai d we have no experi ence of 11E scape to Traam . .. Perhaps another reader can hel p. 

From: J.D. Smi th - H awthorn , S.A. 

Mr. P.R. Smi th  of Donval e V i ctori a ,  certai n l y  happened to do thi ngs  the hard way! I have made 
exce l l ent backups of Tandy's 11Mi crochess 11 i n  one s i mp l e way - I u sed the 11Copi er11 program from 
the Software L i brary that was provi ded free when I renewed my subscri pti on. 

11Copi  er .. i s  a great 1 i ttl e routi ne for copyi ng machi ne 1 anguage programs and can do somethi ng 
very few such programs can - i t  can copy i tsel f! Hence I now have 11Cop i er11 on a separate tape , 
p l u s  backups , as wel l as backed up Mi crochess. 

I don't say .. Copi er .. i s  i nfal l ab l e ,  but i t  wou l d  go cl o se! 

11Copi er11 i s  d i fferent from many other uti l i ty programs whi ch al l ow you to copy machi ne l anguage 
programs i n  that it keeps contra 1 of the computer at a 1 1  t i mes  and does not neces s ari  1y 1 oad 
the target program i nto i ts normal work i ng space. It s i mp l y l oad s i t  i nto a buffer , byte for 
byte as i t  appears on the ori gi na 1 tape and then punches  an i denti ca 1 t ape from the content s 
of i ts buffer. COP I ER • s mai n 1 i mi t at i  on however , i s  that i t  cannot copy programs much 1 anger 
than 1 2K i n  a 1 6K mach i ne. TRCOPY i s  another such program al though rather more soph i sti cated. 
By now , most of our readers s hou l d  have thei r Software L i brary contai ni ng 11Copi er .. and wou 1 d 
be abl e to use  i t  as suggested by Reader J.D. Smi th - Ed. 

- 0000000000 -

***** USI NG EDTASM + ,  SCR I PSIT  AND OTHER MACH I NE LANGUAGE PROGRAMS ON THE SYSTEM 80 ***** 

We have had sever a 1 1 etters recent l y  from readers havi ng di ffi cul ty i n  l oadi ng SYSTEM tapes 
created by EDTSA�1 + and text tapes created by SCR I PSIT ,  back i nto thei r SYSTEM 80/VIDEO GEN I E  
computers. John R o s s  from t h e  Adel a i de Mi cro U sers Group h a s  been i nvesti gati ng thi s probl �m 
for some t i me and has di scovered what appears to be a t i mi ng probl em i n  the tape rout1nes 1n 
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these two programs. Al though the reason for the prob 1 em i s  not enti rel y  c 1 ear , i t  cou 1 d be 
rel ated to the s l i ght d i fference i n  cl ock frequency between the SYSTEM 80 and the TRS-80. Not 
all SYSTEM 80's experi ence the prob l em but i f  you are havi ng troubl e ,  the patches shown bel ow 
have worked succes sfu l l y for others and are worth tryi ng. A 1 so 1 i sted are patches wh i ch modi fy 
the pri nt routi nes  to dri ve the SYSTEM 80 pri nter vi a port FD 1 nstead of address 37E8 hex whi ch 
i s  used on the TRS-80. Note that the appropri ate cassette port on the SYSTEM 80 mu st be i ni ti al i sed 
and that none of the TRS-80 programs do thi s for you. The program wi 1 1  therefore SAVE to and 
LOAD from the 1 ast cas sette port used before the program was run. If thi s i s  not the port you 
want to use then you mu st change i t  yourse 1 f. The most conveni ent way i s  to fi t a ch angeover 
swi tch , otherwi s e ,  you mu st do so from BASIC before l oadi ng the TRS-80 program. A s i mp l e  CSAVE 
to the port requ i red even wi thout a BASIC program in memory i s  al l that i s  requ i red. Inc i d ental l y ,  
l oadi ng d i ff i cu l ti es seem to i ncrease a s  you i ncrease the vo l ume sett i ng o n  your cas sette deck. 
Now , on to the program patches. To make the patches , you wi l l  need a mon i tor program whi ch 
l oad s i nto an area of memory that does not cl ash wi th  the target program. For SCRIPSIT , EDTASA�1 
+ and TRCO PY , BMON or ZMONH from the Software L i brary wou l d  be i deal . for MON3 you shou l d  use  
MON3 i tsel f or ZMONL from the Software Li brary. F i rst l oad the target program u s i ng SYSTEM 
but i nstead of typ i ng / { NEWLINE) i n  response to the second prompt , s i mp l y  type {NEWLINE). Then 
use the SYSTEM command a second t i me to 1 oad your moni tor. Thi s t i me ,  an swer the second prompt 
wi th /NEWLINE. After that , use  the Ed i t  Memory command to make the necess ary changes at the 
addresses shown then punch out a SYSTEM t ape u s i ng t he START,  END and ENTRY addresses shown 
for your vers i on of thi s program. 

TAPE VERSION LDTASH VER 1.1 
START E.�m ENTRY 
4646 6310 4BEA 

ORIGINAL TAPE WRIT1 ROUTINE 

62LC ES PUSH HL 
62ED cs PUSH BC 
62EE 3A2844 LD A.(4428li) 
62F1 C604 ADD A,04ll 
62F3 47 LD il,A 
62F4 212744 LD liL, 4 4 2 7 H 
62F7 4E LD C, (liL) 
62F8 3E3C LD A, 3Cli 
62FA 1801 JR $+03H 
62FC 7E LD A, (HL) 
62FD 23 INC HL 
62FE CD9846 CALL 4698li 
6301 10 F9 DJNZ $-05li 
6303 79 LD A,C 
6304 CD9846 CALL 4698h 
6307 AF XOR A 
6308 323F45 LD (453FH) ,A 
630b 322844 LD (4428H) ,A 
6301 C1 POP BC 
630F El POP HL 
6310 C9 RET 

VLR 1.08 ORIGINAL ROUTINE 
62C5 ES PUSH HL 
62C6 C5 PUSh BC 
62C7 3A0141 LD A, (410 1H) 
62AA C604 ADD A,04li 
62CC 47 LD B,A 
62CD 210041 LD Hl,4100ll 
62DO 41:. LD C, (hL) 
62D1 3E3C LD A,3C 
62D3 1801 JR $+03h 
6205 7E LD A, (HL) 
62D6 23 INC HL 
62D7 CD9943 CALL 439911 
62DA 10F9 DJNZ $-OSH 
62DC 59 LD A,C 
62DD CD9943 CALL 4399h 
62EO AF XOR A 
62E1 32DD42 LD (42DDB) ,A 
621:.4 C1 POP BC 
62E5 E1 POP hL 
62E.6 C9 RE.T 

CORRECTI:.D ROUTINE 
62EC E5 PUSH HL 
62ED cs PUSH BC 
62EE 21274'• LD hL,4427h 
62Fl 4E LD C, (BL) 
62F2 23 INC hL 
62F3 7E LD A, OiL) 
62F4 C604 ADD A,04li 
62F6 47 LD B,A 
62F7 3E3C LD A, 3CH 
62F9 CD9846 CALL 4698H 
62FC 7E LD A, (liL) 
62FD 23 UC HL 
62FE 10F9 DJNZ $-OSH 
6300 79 LD A,C 
6301 CD9846 CALL 4698H 
6304 00 NOP 

6305 00 �mP 
6306 00 NOP 
6307 AF XOR A 
6308 323F45 LD(453FH),A 
630B 322844 LD(4428h),A 
630E C1 POP BC 
630F E1 POP hL 
6310 C9 RET 

CORRECTED ROUTINE 
62C5 ES PUSH HL 
62C6 cs PUSh BC 
62C7 210041 LD HL,4100B 
62CA 4E LD C, (HL) 
62GB 23 INC hL 
62CC 7L LD A, (hL) 
62CD C604 ADD A,04li 
62CF 47 LD B,A 
62DO 3E3C LD A, 3CH 
62D2 CD6402 CALL 0264h 
62D5 7E LD A, (HL) 
62D6 23 INC hL 
62D7 10F9 DJNZ $-OSH 
62D9 79 LD A,C 
62DA CD6402 CALL 0264h 
62DD AF XOR A 
62DE 32DD42 LD (42DDH),A 
62El Cl POP BC 
62E2 E1 POP hL 
62E3 00 HOP 

62E4 00 NOP 

62E5 00 NOP 
62E6 C9 RET 
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lillTASM+ VER 1.06 ROUTINE STARTS AT 627ilH 
START=4380li I.::ND=7263H E:NTRY=4380H 

EDTASM+ VER 1,07 ROUTINE STARTS AT 6295H 
START=4380H END=7280U ENTRY=4380H 

I.::DTASH+ VER 1,08 ROUTINE STARTS AT 62C5H 
START=4380H E�m=72BliH ENTRY=4380H 

MICR0 -80 PAGE 6 

TRS M/L PROGRAMS GENERALLY USE INSTRUCTIONS 32 1::8 37 - LOAD ADDRESS 37E8 WITH CONTENTS OF 'A' 
REGISTER - (PRINTER OUT). 
3A E8 37 - LOAD 'A' REGISTER WITH CONTENTS OF 37E8 (PRINTER IN), 
SYS 80 USES D3 FD - OUT PRINTER PORT FD: DB FD - IN PRINTER PORT FD, 

SYSTEH-80 LI:m PRINTER ROUTINES 
ADDRESS CONTENTS CHANGE TO DISK VERSION 
6BAD 3A E8 37 00 DB FD ELECTRIC PENCIL 1979 
6BBF 3A E8 37 00 DB FD (USE CASSETTE Ci�NGE OVER 
6BC9 32 E8 37 00 D3 FD S/W FOR TAPE FILES,) 

5254 
5244 
5F63 
663F 
6650 
665E 
6722 
7A79 
7A9E 

6ED8 
6EDA 
6EE8 
6EFE 

48CA 
48D4 

4342 
4344 
4F18 
5617 
5628 
5636 
56EC 
69B8 
69C6 
6A27 
6A31 

ADR, 
70DE 

SCRIPSIT VER 1.0 
3E AO 3E OD - FOR IBH SELECTRIC 
32 E8 37 
3A E8 37 
3A E8 31 
3A E8 37 
32 E8 37 
32 E8 37 
32 E8 37 
32 L8 37 

00 D3 FD 
00 DB FD 
00 DB FD 
00 DB FD 
00 D3 FD 
00 D3 FD 
00 D3 FD 
00 D3 FD 

EDTASN VER 1.2 
3E OA 3E OD - FOR IBM SELECTRIC 
32 E8 37 
32 E8 37 
3A 1:.8 37 

TR COPY 
3A E8 37 
32 E8 37 

00 D3 FD 
00 D3 FD 
00 DB FD 

00 DB FD 
00 D3 FD 

SCRIPSIT TAPE VERSION Ver 1.0 
3E OA 3E OD 
32 E8 37 00 D3 FD 
3A E8 37 00 DB FD 
3A E8 37 00 DB FD 
3A E8 37 00 DB FD 
32 E8 37 00 D3 FD 
32 E8 37 00 D3 FD 
32 E8 37 00 D3 FD 
32 E8 37 00 D3 FD 
32 E8 37 00 D3 FD 
3A E8 37 00 DB FD 

HON-3 
CONTENTS 
3A E8 37 

CHANGE TO 
DB FD 00 

START END ENTRY 
4300 6A46 4300 
PRINTER ROUTINES 

7826 C9 7B 21 E8 37 56 CB 7A 20 FB 77 C9 --CONTENTS 
C9 Dil FD CB 7F 20 FA 7B D3 FD 00 C9 --CliANGE TO 

CASSETTE ROUTINES 
DISK TAPE CONTENTS CHANGE TO 
ADR. ADR. SCRIPSIT Ver 1,0 
638C 5341 06 42 06 08 CASSETTE ROUTINES 
639C 5351 06 80 06 41 TAPE & DISK VER, 
63A3 5358 06 22 06 76 

CASSETTE VERSION - SCRIPSIT VER 3.1 
SYSTEM 80 LINE PRINTER ROUTINES 
ADRESS CONTENTS ClJA�GE TO SCRIPSIT Ver 3.1 
4306 3E OA 3E OD 
4308 32 E8. 37 00 D3 FD START END ENTRY 
4EDA 3A E8 37 00 DB FD 42E9 6D88 4303 
4EF3 32 E8 37 00 D3 FD 
4EF9 32 E8 37 00 D3 FD 
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55EB 3A E8 37 
55FC 3A E8 37 
560A 32 E8 37 
56CO 32 E8 37 
CASSETTE ROUTINE 
5315 06 42 
5325 06 80 
5326 06 22 

00 DB FD 
00 DB FD 
00 D3 FD 
00 D3 FD 

06 08 
06 41 
06 76 

MICR0-80 

- 0000000000 -

***** BAS I C  BASI C  - I I  - by Ken B .  Smith ***** 

PAGE 7 

When the Editor wrote , 11 an occasional series of artic l es .. , as a header for my submis sion in 
Apri 1 821 s issue , he was gifted with an amazing degree of foresight . The main reason for the 
del ay has been that I rather t hought that my submission had made it to fi 1 e l 3 .  However, when 
I received my April issue in September, I was del ighted to find my artic l e  pub l ished i ntact . 

I t  occurs to me that wi t h  the de 1 ay between art i c 1 es, those 
several month s  on with your computing ski l l s, and wou l d  be 
PRI NT @ or whatever and wou l d prefer s omething more chal l enging . 
techniques, I wau l d 1 ike to air a topic that cropped up the 
COMPUTER GROUP ( MCG ) . 

BAS I C  v PASCAL : I NTERPRETER v COMP I LER . 

of you who read my first are now 
rather in su l ted by an offering on 

But before we get into programming 
other week at our c l ub, the MUSCAT 

Without getting invol ved in the end l es s  and somewhat point. l ess  debate about program structure , 
( t here are horses for courses and both 1 anguages have their good and bad points ) ,  t here is con
siderabl e  confusion as to why BAS IC  is so much s l ower t h an PASCAL . The an swer l ies in the run 
time activity and is nothing to do with structure , GOSUB1S, L I NE NUMBERS, or anything so trivial . 

A statement : BAS I C  ALWAYS NEEDS AN I NTERPRETER . PASCAL I S  ALWAYS COMP I LED . 

Wake up in the back  row ! I know t his l ooks boring but there is a point to this - promise . 

The simpl est anal ogy for I NTERPRETER & COMP I LER I know goes something l ike this . 

I magine that you h ave to converse wit h  a person who speaks on l y  an obscure version of one of 
the 68 recognised 1 anguages of I ndia . You h ave no knowl edge of his ·1 anguage and he none of 
yours . Apart from a few obscene gestures that are universal , your 1 convers ation 1 wi 1 1  be rather 
l imited . You wi 11 need a go-between who knows both of your 1 anguages. The I NTERPRETER is just 
l ike it sounds . You s ay a few words at a time and they get I NTERPRETED into another l anguage . 
The process is rel ativel y  s l ow ,  but you can converse in an orderly fashion . THE COMP I LER is 
1 ike writing everything you wish to say in a l etter and having the go-between I NTERPRET the 
whol e thing at once and give the new version to the other party as a finished package . This 
can be read very q uickl y .  

The COMP I LER i s  ideal for statements and fixed detai l s ,  but the I NTERPRETER i s  an interactive 
process, and much more suited to the conversations we need to h ave with our micros during program 
deve l opment . OK , where is al l this  l eading? The point is that , al though PASCAL is fast, it 
can be the very devil to deve l op a program on bec ause every contentious  step has  to be campi 1 ed 
before you know if a partic u l ar sequence wi l l  work as pl anned . Someday a working PASCAL I NTERPRETER 
wil l  be avail abl e  and interactive deve l opment wil l be possib l e in that l anguage before the final 
compil ation . When that occurs there wil l be a dramatic s hift towards PASCAL for the Micro . 
But the average micro user needs that I NTERPRETER and BAS I C  is the on ly  1 anguage with a ha 1 f 
way decent command set and a good I NTERPRETER . 

Back to BAS I C . On your machine it is run �y the I NTERPRETER and un l es s  you have a BAS I C  COMP I LER 
you are stuck with the 1 imitations and advantages of your system . Let • s take a l ook now at 
some ways to hel p t hings al ong inside the • so .  

At l ast . . .  You can put the c ar keys back o n  the side , you won 1 t need t o  g o  out now . W e  • r e  back 
on something interesting . . •  We h ad a very hot summer t his year . . .  Ruined a ro l l  of fi l m  by l eaving 
the camera in the c ar boot . . •  S and doesn • t  mix with water or disk drives . . .  

Good , I • m happy to h ave your attention back . I n  the squadron we h ave a mail r ack . ( Don • t bang 
your forehead l ike that . As an expression of desperation it is point l es s  and it wil l give you 
a headache , which you wil l h ave anyway if you read on ) .  I t • s  h uge . The guy who buil t it was 
a l itt l e s hort on Eng l is h  and he  thought that sixteen was sixty . Stil l we may get more pil ots 
one day ! ! The point is that our 1 etter r ack  is j ust l ike the variabl e  storage tab 1 e in the 
TRS-80 . As variabl es are used or defined , the TRS-80 al l oc ates a s l ot in the tabl e for it s 
name and val ue . Like our mail rack , there is no real order, no al phabetic al sorting; the on ly  
1 ogi c is first come , first served . Once  a program is RUN  the variabl es are  a 1 1  oc ated to the  
tab 1 e in  used or DEFined order , and  subsequent changes or references  to  that t abl e are  done 
TOP DOWN . 
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What a 1 1  this means i s :  as your program progresses  through its code , the var i ab 1 es are a 1 1  ocated 
to the tab l e as the I NTERPRETER comes to  them , and when the program needs reference to a var i abl e's 
val ue , i t  scans  the tabl e from the  top until i t  finds the one it's searching for and act s  accor
d i ngl y .  It doesn • t t ake much thought to rea 1 i se that i f  a vari ab 1 e used 1 ate i n  the program 
is used as a vari ab 1 e w i t hin a nested set of FOR - NEXT • s or ·1 n a high speed graphic s routine , 
then thi ngs wi l l  s l ow up . Every t i me that variab l e  i s  needed the program has a l itt l e s l eep 
whi 1 e the I NTERPRETER finds the reference buried somewhere in the bottom end of the tab 1 e .  
Far from ideal , but there i s  an easy sol ution . 

Write your program as norma 1 and once it is debugged and running , think about speed . Which 
var i ab l es are being u sed i nside the l oops? And graphics sections? Are they on top of the tabl e? 
Don • t worry about it . Put them there . Let • s assume that you need the variabl es AV , F l  , H  , HC 
& X on top of the t ab 1 e .  The quickest and most effic i ent way is to DEFine them and then they 
wi 1 1  be there from the start . Now ,  don • t get into a ti z z  about the arrays . They h ave a total l y  
separate tabl e ,  al though t h e  same l ogic app l ies . What I 'm saying is that you c an use  the same 
1 i ne and statement as the array DEFi ning process to a 1 1  ocate your i mportant vari ab 1 e to the 
top of the tabl e .  Thus : 

1 00 DEF A ( l 00 , 5 ) , B ( 40 ) , AV , F l , H , HC , X 

This has cost you very l ittl e in memory but wil l save you a l ot in speed . 

I 've been away i nto BAS I C  for a moment to wr i te a l i'tt l e ut i l ity which wil l hel p you to understand 
wh at we h ave been d i scus s i ng ,  and a 1 so  to he 1 p you speed up your programs . What fo 1 1  ows i s  
a sma 1 1  BAS I C  add -on to type onto the end of your program once it has been written . RUN your 
program i n  the norma 1 way and when i t  i s  f i n i shed or whenever , type BREAK : GOTO 50000 . ( I t 
must be a GOTO or the imp l ied C LEAR wi t hin a RUN wil l zero out the VLT ( V ariabl e  List Tab l es ) .  

VAR IABLE L I STER - by Ken B .  Smith 

50000 Zl=PEE K ( l 6633 ) +256*PEEK ( l 6634 ) 
50001 Z2=PEEK ( l 6635 ) +256*PEEK ( l 6636} 

50002 Z3=PEEK ( Zl )+3 

50003 PR I NT CHR$ { PEEK(Z 1 +2)}; 
50004 PRI NT CHR$ ( PEEK ( Z l +l ) } ,  
50005 Z l=Zl +Z3 
50006 IF Z l >Z2 THEN END ELSE GOT050002 : 

A s l ightly  quicker to type version : 

'** START OF NON ARRAY VLT I N  Zl  
'** START OF ARRAY VLT IN Z2 

TH I S  IS ALSO THE END OF VLT 1 
'** FI RST I TEM I S  THE VAR IABLE LENGTH 

I NT=2 , STRI NG=3 , S I NGLE=4 , DOUBLE=8 
THEN ADD 3 TO JUMP THE VAR NAME 

'** Z l +2 I S  F I RST CHARACTER OF VAR NAME 
'** Z l +l IS SECOND CHARACTER . 
'** I NCREMENT Zl POI NTER TO NEXT VAR 
'** ARE WE AT THE END YET? 

50000 Zl=PEEK ( l 6633 ) +256*PEEK ( l 6634} : Z2=PEEK ( l 6635}+256*PEEK ( l 6636 ) 
50001 
Z3=PEEK ( Zl }+3 : ?CHR$ ( PEEK ( Z l +2 ) };CHR$ ( PEEK ( Z l + l }} , : Z l =Zl +Z3 : I FZl(Z2THEN50001 

That w i l l  g i ve you a 1 i sting of your vari ab 1 e s  in the order they appear i n  the VL T. My variab l es 
Zl , Z2. & Z3 shou l d  be at the bottom of the l i st! ! Now I h ave made no attempt to add the vari ab l e  
dec l aration types t o  the l isting - the comments show where this information is stored . I f  you 
want that l i tt l e extra - add i t  yoursel f .  The exercise w i l l  d o  you good . 

A f i  na 1 word about t his section of the I NTERPRETER . As we saw i n  the 1 i sting above , the top 
of the Array VL  T is the end of the non - subscripted vari ab 1 e t ab 1 e .  This is a dynamic di vision . 
That i s ,  if more v ari ab 1 es are added to the top tab 1 e ( VL Tl } , then the who 1 e of VL T2 is moved . 
Not a tragic occurrence as the '80 hand l es it very quic k l y ,  but it is worth considering . 

We 1 1 ,  that was a good workout on vari ab 1 es and so on . Take a breather - you dun good . Now 
l et's l ook at the variabl e  type that g i ves  the most probl ems and can be the most usefu l . Strings . . .  

STR I NGS & THI NG$ 

As we saw in the VAR I ABLE L I STER , the string variab l es take up 3 byte s  in the VLT . Why is this? 
Scratch head , read manu a 1 ,  shout at parrot . No avai 1 .  The Manu a 1 says that strings can be 
up to 255 bytes l ong . No , I real ly have got a parrot . His name is Char 1 i e and he pretends 
to be a human with wings , but actual l y  he  is a Stunted African Grey Menace with a bo 1 t cropper 
for a beak . The reason he comes into this act is becau se he has eaten the edge with the page 
numbers off my Leve 1 I I manu a 1 ,  so a 1 1  references to  that nob 1 e work of fantasy and ami s si on 
wi l l  have to be from guesswork . ( Evidentl y  the edge with page numbers does not cause such heartburn 
as the rest - Charl ie showed no  s i gns of d i stress ,  but he hasn't attempted to chew off any more . 
I s  there a moral here? ) 

Anyhow , somewhere in your manual  i t  states that string$ can be up to 255 bytes l ong . Now the 
question is : You can't get 255 byte s  i nto the 3 bytes i n  the VLT , so where are they? Do I hear , 
• I n  the String Storage Area • ?  Of course , but what , then , 1 i ves in the VL T? The address of 
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the stri ng in the str i ng storage area. Go to the top of the RAM and sit next to the Lower Case 
Driver. 

It seems obviou s  real l y  but al l the INTERPRETER needs from the VLT to find a STRING is where 
is it, and how many bytes. It wou l d  be tedious  indeed to f i nd t his manual ly  from the raw VLT, 
so DARTMOUTH COLLEGE, when defining BASIC, instal l ed a command to give u s  the address of any 
variabl e  wi thin the  VLT. So someone said, ' Let there be a method of finding var i ables , and 
the word was VARPTR and jo l l y  useful it is, too. 

Before we go any further, it wi 1 1  be prudent to exp 1 ai n that the TRS-80 and a l l  other Z80 based 
mi eros store their numbers back  to front. Lot s of reasons are bandi ed around for thi s, but 
I am convi need that it was a de l i  berate attempt on the part of Zil og to confuse me. ( The same 
comment applies to certain parts of Scripsit & V i s i calc. I am, however, assured that t h i s  mi ld 
paranoia is curab l e by se l l ing one ' s  micro and taking up fi shing .... ! never catch anything anyhow, 
so on with the important stuff ) .  

Numbers are stored backwards, part i cularly t h e  INTEGERS whi ch are, apart from their programmi ng 
uses, 2 byte numbers that hold addres ses in RAM. They are stored i n  LSB & MSB format. That 
is, Least Signifi cant Byte first and Most Signifi cant Byte last. If you don ' t  grasp the LSB, 
MSB i dea, try imag i ning you owe me $47.63. { H ard i sn ' t  i t? )  Which would be the Most Si gnifi cant 
porti on of the repayment, $47.00 or . 63c? Anyone who doesn • t get that now, p 1 ease 1 end me some 
money, say $10.99, but make the cheque out for $99.10. 

When you VARPTR a numer i c  variabl e, PEEKing the next 2,4 or 8 Bytes wi 1 1  give you the number, 
s i gn and exponent. You wi l l, however, fi nd this rather a chore as the ' 80 can handle the storage 
of i t s  numbers very we 1 1 , and the quickest way to change one is to type A=241 3 1 4 or whatever. 
It i s  the mani pu l ati on of string$ where the d i rect modi fi cation i n  memory is of the most va 1 ue, 
and it i s  this technique that we wi l l  now examine. 

Unless you have one of these dreadful l y  c l ever utili ti es that enables you to pack a str ing direct 
from the keyboard, you are stuck with the limitations of the '80 ROM. To thi s end you cannot 
enter any character above 1 27 ( bit 7 set ) from the board. Thi s is si mply because the codes 
128 to 250 within a program are compres sed tokens for BASIC keywords. ( Sounds awfully grand, 
but i t  saves a l ot of memory ) So if you want graphic ch aracters wit h i n  a str i ng you must resort 
to conc atenation ( that ' s  adding them together, Bri an )  from a data array. This then build s your 
graphi c string in the String Storage Area. This techni que i s  very easy and you get the advantages 
of very fast graphi c s  onto the screen. But i t  costs memory - once for the DATA line, agai n 
for the space i n  the String Storage Area, and further memory and speed for the construction. 
A l though we are a long way from when we poor 4K Leve l I neophytes hung around outsi de TANDY 
shops with paper bag s over our heads chanti ng ' OM,OM,OM', there is st i ll a shortage of memory 
for the more comp 1 ex app 1 i cations. Let ' s  therefore 1 ook at a s i mple way to cope wi th the dreaded 
STRING PACKING. ( Dim l ights, pl ay Dick Tracy music!!! ) 

5 ' *** EXAMPLE ONE 
10 D A T A 70,82,69,68 
20 FOR X = 1 TO 4 
30 READ A 
40 A$=A$+CHR$ ( A )  
5 0  NEXTX 
60 ' *** EXAMPLE TWO 
70 B$="FRED" 

The first ex amp 1 e is conc atenati on from DATA to put the word FRED into A$. The second does 
the same rather quicker. However, the first cou l d  have been u s ed for graph i c s characters, not 
the second. If you type these in as shown and PRINTA$,B$ you wi l l  see that both are the same. 
Now let ' s  find each  string in turn and play a few tricks  and see what we can l earn. Add to 
the program as fol lows - the comments for explanati on only. 

1 00 A=VARPTR ( A$ )  : ' ** ADDRESS OF VLT ENTRY FOR A$ IN A 
1 10 AL=PEEK ( A )  : PRINT AL : ' ** FIRST ENTRY IS LEN ( A$ )  
1 20 AA=PEEK ( A+l ) +256*PEEK ( A+2 ) ' ** START ADDRESS OF A$ IN MEMORY. 

LSB/MSB FORt�AT 
MEMORY ADDRESS=LSB+256*MSB 

1 30 PRINTAA 
1 40 FORX=AATOAA+AL : ' ** X FROM START TO END OF A$ 
1 50 ? PEEK ( X ) , : NEXT : ' ** SHOW WHAT ' S  THERE 

RUN that and you will get a 4, an address and the numbers 70,82,69,68 and i t  shouldn ' t  take 
you 1 ong to reali se that the numbers are the ASCII for FRED ( see DATA i n  ex amp 1 e one ).  Now 
make a note of the memory address. This wi ll be the top of the Str i ng Storage Area as A$ i s  
t h e  first string in there. Now edit 1 i ne 100 t o  read - 1 00 A=VARPTR ( B$ ) ,  and RUN agai n. The 
displ ay will be very simi lar. But, and th i s i s  a big BUT, the memory address is lower than 
the previous examp l e  which we said was the top of the Stri ng Storage Area. In this short program 
the difference is not that great but the c 1 ue is there ..... Correct, the address is actuall y 
that of the " F "  in line 70. Now let ' s  prove it. From the keyboard type : POKE AA,65. 
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Before we advance any further , I must issue a warning about i ndi scrimi n ate POKEi ng and this 
is nothing to do with what f>1other to 1 d you . Before tr

_
yi ng to POKE into memory , make a C?PY 

of the work . I f  you get it wrong , funny ( or not so) 
_
th1 ngs  h appen an

_
d you coul d be faced w1 th 

an awful  1 ot of extra coding or another headache ! !  Wh1 l e you are work1  ng through these ex amp 1 es  
and fol l owing me exactl y ,  fine , but on your own it cou l d be different . I know . How do you 
think I c ame by this information . You h ave been warned . . . .  

Having POKEd the 65 into AA , L I ST the program , paying particul ar attention to l ine 70 . I t  shoul d 
now read : 

70 B$="ARED " 

The 65 is the ASC I I code for "A"  and you h ave j ust ch anged a program statement wit hout using 
the interpreter . Those who are stil l doubtfu l , PRI NTB$ . S atisfied? Now we c an box c l ever 
and real ly  upset the interpreter . Type : POKE AA , 1 9 1 : L I ST and study 1 i ne 70 again . Confused? 
Try a PR I NT LEN ( B$) al so  and you wi 1 1  find that the interpreter is as we 1 1 .  Now PRI NT B$ and 
see if you can work it out . 

Of course , after seeing 1 i ne 70 , you went straight to your manual  and opened up to the page 
before DERI VED FUNCTI ONS titl ed 'E!I nternal Codes for BAS I C  Keywords' and l ooked up  the keyword 
for 1 9 1 .  On finding it as USI NG ,  the appearance of l ine 70 as : 70 B$="USI NGRED" no l onger 
hel d any mystery and the resu l t  of PRI NT B$ as a character 1 9 1 fol l owed by RED was obvious .  

But j ust in c ase . . .  As I mentioned earl ier , the I nterpreter assumes that al l characters over 
1 27 are Basic keywords if they appear inside a program . The big difference between A$ and B$ 
is their 1 oc ati on . A$ was constructed and is 1 oc ated in the String Storage Are a ,  B$ is part 
of the program and uses no string space for its storage , j ust the program l ine . This expl ain s 
the difference in memory l oc ations .  · (The  String Storage Area is bel ow the BAS I C) .  On POKEing 
a 1 9 1 directly into the program area to repl ace the "F ", the PR I NT command accepts that and 
L I STs  the graphic 1 9 1 as the BAS I C  Keyword , US I NG and sti 1 1  gives the LENgth as 4, which of 
course it i s .  

Try a few other graphic characters in p 1 ace of the "F" and when you are happy with that ,  POKE 
AA+l , AA+2 & AA+3 with some other graphic codes to  form a smal l graphic shape . Look at the l isting 
- weird , not real l y  now you understand . The one thing you must not do now is to 1 et the I nter
preter have contra 1 over that 11 ne again with the E D I T  command . Try E D I T  70 and j u st exit with 
the ENTER key .  RUN the program again , the L I STing l ooks the s ame , but try a PR I NT B $  and a 
PRI NT LEN ( B$) . Yes , it's al l over - mine has  gone USI NGMERGERSETTAB with a LENgth of 1 7 .  Wel l , 
it's back  to the drawing board or at l east to rewriting l ine 70 . 

The main l imitation of t h i s probl em with the EDIT  command is that you must construct a dummy 
string of exactly  the correct 1 ength before attempting to POKE your graphic s into it . YOU CANNOT 
E D I T  IT LATER .  Remember , al so , that you can use cursor control ch aracters as wel l to make a 
s hape of any size ( within the 255 l imit) . So I'l l l eave you wi th  those thoughts for now and 
hopeful l y ,  when you type in my AutoGraphi csPacker ( AGP) from the next issue , you wi 1 1  understand 
not on l y  the concepts behind it , but al so  the work that it saves . . .  

- 0000000000 -

***** BASI C  I NTERCHANGE BETWEEN '80s AND OTHER M I CROS - by Tony Edwards ***** 

A BAS I C  Esperanto 

The exchange of BAS I C  programs between different brands of mi era-computer is very difficul t .  
Not on ly  do different machines use  different dial ects of BAS I C ,  but the  variou s  c as sette formats 
make the exchange of recorded programs between different brands of computer virtual l y  impossib l e .  
Until now ,  that is . A new BAS I C  code format has  been deve l oped cal l ed NOS-BAS I CODE. By means 
of special ly  written tran s l aters it is now possib l e to exchange programs recorded on c assette 
tape directl y  between different brands of micros .  In the case of the '80 group of machines , 
a minor h ardware modification is necessary . 

The core of the system is a standard formatted form of BAS I C , a BAS I C  E sper anto , which can be 
read by the different brands of machine . This core BAS I C  is then transl ated into the machine's 
own BAS I C  format by a short machine program . The reverse is al so possib l e  as a BAS I C  program 
written for , and devel oped on the '80 can be saved onto cassette in NOS-BAS I CODE format for 
exch ange with non- ' 80 machines . 

Non-commercial Expl oit ation 

A 1 ready this standard format is in use by some 1 200 computer hobbyists in Ho 1 1  and where it was 
deve 1 oped , and is bei.ng made avail ab 1 e vi a non-commercial ch annel s .  Experimental broadcasts ,  
receivabl e  wor l d wide , h ave been made by both NOS Radio and Radio Neder l and Werel domroep . The 
broadcasts h ave shown that it i s  technical l y  feasi b 1 e to broadcast and down l oad NOS-BAS I CODE 
programs for use on a wide range of mi era-computers , inc 1 udi ng the '80 range . L ater t his year 
further test transmis sions are schedul ed using the st andard format at 300 baud in association 
with Radio Netherl ands' Eng l is h  Language communications magazine 'Media Network' on short wave 
intern ational broadc asts . Tran smis sions  at 1 200 baud have been successfu l l y down l oaded week ly  
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using simpl e domestic medium wave radios. Amateur radio enthusiasts are a l so invo l ved in l ong 
range l ink ups on the VHF band. Programs written in NOS-BASI CODE are al so avail abl e on cas sette 
for testing purposes. 

Range of Appl ications 

Micro computers use  norma 1 audi a-cassette recorders to store their programs, and an interface 
is provided which, together with a ROM routine, convert s the stored program data into audio 
tones for recording. On p l ay-back, the tones are tran s l ated back into program code. Unfortunately, 
practic al l y  al l makes of micro-computers use different tones and coding systems to store data 
on the c assette t ape. Consequentl y, it is not usual ly  possi b 1 e to 1 oad a cas sette stored program 
into a brand of micro other t h an the one which recorded it. The Video Genie/System 80/TRS -80 
group are an exception to this rul e becau se they are a l most identic al machines. Most brands 
( incl uding the ' 80 )  c an be modified to read and write the standardised NOS-BAS I CODE and thus, 
it only remains to sort out the sma 1 1  differences in BAS I C  dia l ects which occur between the 
different machines. 

Transl ation programs, and where necessary, hardware modifications have been devel oped for the 
fol l owing computers : -

P2000 ( Phil ips ) 
COSM I COS 1802 
ACORN ATOM 
TANDY TRS-80 
GENI E/SYSTEM 80/PMC-80 
DAI 
OS I - I P  with SUPERBOARD 
APPLE 
EX I DY SORCERER 
PET/CBM 
SWTPC -6800 

The most conspicuous omissi on from this range is the ZX group of mi eros. Attempts have been 
made to inc l ude ZX-80 and ZX-81 but have not yet proved successful . 

NOS -BAS I CODE Specific ations 

Two tones are used to record dat a  onto t ape, with frequencies of 1 200 Hz  and 2400 Hz respective ly. 
A 11011 is defined as one fun cyc l e of 1 200 Hz and a 11 1 11 is defined as two ful l cycl es of 2400 
Hz. Dat a  transfer is at a baud rate of 1 200. A packet of information is made u p  of one start 
bit ( 0 ) ,  eight data bits ( l east significant bit first ) and two stop bits ( 1 ) . Thu s HEX l A  woul d 
be encoded as : -

l A  
/'-��__..A..._-.'\ 

0000l l 0101 1 
.X - �  

start tstop 
stop 

The BAS I C  program is coded in the form it wou l d appear if the resident program was L I STed. 
Tokens are not u sed for reserved words as different types of machines use different token val ues. 
A l l 1 etters and ciphers are presented in ASC II form and each  ASC I I  code in the program receives 
a c l osing bit = 1 .  E ach  BAS I C  instruction is fol l owed by a space and l ines are c l osed with 
11CR11 ( HEX 8D ) .  

The tone format o n  t h e  t ape is : -

Leader : 5 seconds of stop bit ( 2400 H z ) 
ASC I I  11Start Text .. ( HEX  82 ) 
BAS I C  I NFORMATI ON in ASC I I  
ASC I I  11End of Text .. ( HEX  83 ) 
Checksum 

Trail er : 5 seconds of stop bit ( 2400 H z )  

The check  sum a t  t h e  end o f  t h e  t ape i s  t h e  resu l t o f  t h e  bit indication exc l u sive ORed from 
al l previous bytes. 

NOS-BAS I CODE Protoco l  

I n  order to ensure t h at a program imported from a different brand o f  machine, when l oaded wil l 
al so  RUN, a protocol  h as been deve l oped to avoid major  incompatibil ities in the BAS I C program 
code. I t  is recommended t h at programs written for transl ation into NOS-BAS I CODE do not use 
the commands PEEK, POKE, DEF or USR. V ari ab 1 es  may h ave up to two si gni fie ant characters but 
the first must al ways be an al phabetic character. Special variab l es ending with $ % and ! may 
al so  be used with the same meaning as in Microsoft BAS I C  Level 2. I t  is al so recommended that 
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vari ab 1 es having the s ame first two 1 etters as a reserved word shou l d  not be used � but t his 
is di ffi cul t due to  the 1 arge number of reserved words in various  systems. A standard is a 1 so  
suggested with respect to l in e  numbers. Thi s is shown in tab l es ( i )  and ( ii ) .  Dat a  shoul d  
be formatted to the D I F  standard. 

The H ardware Modification 

The ' 80 range is one of those which requires a mi nor hardware modi fication to enab l e  it to read 
and wr i te programs in the standard format. There are two ways of doing this. The first is 
an extension circuit , which c an be buil t easil y ,  and the second is a s i mp l e internal addition. 

The Software 

Program 1 is the code for the trans l at i ng programs for use  with ' 80 machines and c an be input 
using the usua  1 techniques. Thi s program is not the property of MI CR0-80 , but is reproduced 
here with permission of the writers for the convenience of readers. The code is not copyright , 
but the  name 11 NOS-BAS I CODE 11 must al ways be u sed when referring to i t ,  and it must not be used 
commercial l y  for g ain. 

U s er ' s I nstructions 

The code is u s ab 1 e on systems with 4K or more and no reserved memory is required. Disk  users 
shoul d  first enter BAS I C  2 when DOS READY appears. They c an first store the l oaded NOS-BAS I CODE 
program using CSAVE onto a cassette and then transfer this to  disk BAS I C. 

Load the program with the sequence SYSTEM ( enter) , *? ( BCODE ) enter { I f the i nterna 1 modi fi cat i on 
is in use type in the fol l owing as direct statements : -

POKE 1 7396 , 255  
POKE 1 7398 , 1 6  
POKE 1 7404 , 1 55 
POKE 1 7  406 , 1 6  

After l oading a set of instruct i ons  �il l appear and about 1 000 byte s  of memory wi 1 1  have been 
used. The fol l owing command s  are avail abl e : -

LOAD . . . .  for l oading a NOS- BAS I CODE format program 
SAVE . . . .  for writi ng a NOS-BAS I CODE format program 

Al l the usual  commands of BAS I C  are sti l l  avail ab l e  in add i tion to the two new ones. The input/ 
output is via # 1  cassette for TRS-80 u sers and the #2 c assette for Genie/System 80/PMC -80 users. 

The Reading Routine 

Unl ess  you want the new program to be merged with an existing program ,  fi rst type in NEW as 
the LOAD command does not have an impl i c i t  NEW as does CLOAD. Set up the c as sette and start 
the l oading procedure with LOAD. The t ape wi l l  start and any fau l ty program l i nes wil l appear 
on the screen. Pres sing <enter> wil l  add the l in e ,  fau l t i nc l uded to the memory and (backspace) vfil l 
de 1 ete it. <. space) has the s ame effect as <enter> < enter) so two 1 i nes c an be added to the 
memory. To abort the 1 oadi ng press  c:::' break> . I f  the program fi 1 1  s the memory the words 11GEHEVGEN 
RU I MTE OPGEBRU I TKT .. ( Dutch for .. Memory ful l y  l oaded .. ) wil l  appear , but the l oaded portion is 
stil l usab l e. If a bad l oad occurs , the defective character wil l be highl ighted by two underl ine 
( cursor ) symbol s. This c an then be corrected l ater using normal E D I Ting features. A reading 
error produces the warning 11CHECKSUM ERROR ... 

I f  no errors are encountered no statements appear on the screen and the cassette recorder wi 1 1  
switch itsel f off at the end of the trail er. 

The automatic merge arrangement can be put to good use  if an attempt is being made to 1 oad a 
defective or poor qua 1 i ty tape. Repeated LOADs can . be made merging good 1 i nes and avoiding 
bad ones wi th backspace 

Running Programs. 

Once a program has been comp l etel y  LOADed it can be run as a standard Microsoft BAS I C  program. 
I n  some cases a SYNTAX ERROR wi"l 1 appear if the program has been transported from a machine 
using a d i fferent dial ect of BAS I C. Any such errors must be corrected by use  of the ED IT  fac 
il it i es. 

Writing Rout i ne 

To store in NOS-BAS I CODE format no special i nterface is requi red. Once you have i n  memory the 
Microsoft BAS I C  program bug free and in the suggested format , simpl y  set up the cas sette recorder 
and type SAVE. The tape wi 1 1  start automati�a l ly ,  s?ve the program in the standard format , 
and stop when the t ask  is compl eted. The sav1 ng  rout 1 ne c an only be aborted with the .. re- set 
button . .. 
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Experi mentat i on 

It must be stressed th�t �h i s system i � new and sti l l  i n  the devel opment stage , so  some probl ems 
may occur . You are 1 nv1 ted to expen ment and report your resu l ts to me for transmi s s i on to 
the Product i on Team . If you i ntend to make a seri ous i nvest i gati on of thi s i nteresti ng deve l opment 
�ou are

. 
reco�ended 

_
to buy the i nstructi �n book l et " basi  code hobbyscoop .. whi ch g i ves addi t i onai 

1 nformat1 on 1 n  Engl 1 sh and Dutch . I t  1 s  avai l ab l e ,  together wi th  a c as sette contai ni ng the 
trans l at i on codes ( for many di fferent computers ) and s ome s amp l e  NOS-BAS I CODE programs , from : -

NOS-BAS I CODE , 
Admi ni strat i e Al gemeen Secretari aat , 
NOS , 
P . 0. Box 1 0 ,  
1 200 J B  Hi l versum 
The Netherl ands . 

The bookl et and c as sette are offered to the publ i c  at cost pri ce ( not supp l i ed - we wi l l  publ i sh 
the pri ce as soon as i t  i s  known - Ed . ) p l us postage . Payment shou 1 d be to " Postgi ro Account 
No . 1 41 9  i n  Hi l versum .. or by i nternati onal money order payab l e  to 11 NOS Al gemeen Secretari aat" . 
Payment shou l d  be made i n  Dutch gui l ders at the rate of ff2 5  i n  Europe and ff35 i n  Austral asi a 
for ai rmai l del i very . 

( The h ardware c i rcu i try and program l i st i ng supp l i ed were not sui  tab 1 e for reproducti on .  We 
wi l l  publ i sh these i n  a l ater i ss ue - Ed . )  

- 0000000000 -

*�*** SAV I NG AND LOAD I NG LONG MACH I NE LANGUAGE PROGRAMS ON WAFER - by N . J .  Col eman ***** 

Ever wanted to s ave those l 6K ADVENTURE games onto ESF wafer? Have you tri ed to l oad your favourite 
machi ne l anguage program p l us a moni tor i nto j u st 1 6K and not been ab l e  to fi t them both i n? 
I f  you h ave , then read on ! 

Th i s  art i c l e wi l l  tel l you how to s ave those l o-o-ng programs that j ust squeeze i nto your memory
and 1 eave no room for your ESF moni tor . I t '  1 1  al so descri be a few-pi tfa 1 1  s to watch out for 
and g i ve you a coup l e of uti l i ti es to hel p you avoi d those traps . 

You may thi nk that wi thout a resi dent moni tor i t  • s pretty hard to fi nd the start , end and entry 
poi nts that you need to s ave a program on wafer . But i t ' s  real l y  qui te s i mp l e .  Fol l ow these 
s i mp l e  step s . 

1 . Load i n  your mon i tor and re 1 oc ate i t  to h i gh memory . Then store a constant ( zero • s probably 
easi est ) from 4200H up to about 6000H . Thi s provi des a " b ackground " agai n st whi ch the start 
poi nt can be c l ear ly seen . Now go back to BAS I C . Type SYSTEM and beg i n to l oad your program 
from cassette . After the asteri s k s  h ave fl ashed a few t i mes , pres s  the Stop key on the cas sette 
p 1 ayer and t hen press  the Reset button on the back of your keyboard . Thi s prevents any g l i tches 
bei ng recorded in the tape . Re-enter your moni tor wi th  SYSTEM /XXXXX and dump memory from 
about 4200H onwards .  You shou l d  be ab 1 e to see the start poi nt agai nst the background qui te 
c l early . A common poi nt i s  4300H ( 1 7 1 52 i n  dec i mal ) .  Make a note of where it i s .  

OK , now you have the start poi nt , but you sti l l  need to fi nd the end and entry poi nts . 

2 .  Re 1 oad your mon i tor or , i f  you can , rel ocate i t  b ack down to 1 ow memory . Store a constant 
from about 6000H to 7FFBH ( so as to l eave room for the four ESF fl oati ng bytes ) .  Now go back 
to SYSTEM ( an easy way to do thi s i s  to GOTO 02B5H , rather than BAS I C  then SYSTE M )  and l oad 
your program . Let i t  l oad i n  al l the way . When the *? appears , pres s  BREAK . 

3 .  At thi s stage you h ave a program i n  memory , but n o  mon i tor , so , 1 o ad i n  your moni tor to 
l ow memory . If the mes s age " READ I NG . . .  " appear s , but the motor di dn ' t  swi tch on , i t  means that 
the l ast four bytes i n  memory h ave been wri tten over by your program .  T o  fi x thi s ,  re-i n i t i al i se 
the ESF by typ i ng SYSTEM /0 E nter and then SYSTEM / 1 2345 . N ow 1 o ad your mon i tor . Exami ne 
l ocat i ons 40DFH and 40E0H for the Least Si gni fi c ant Byte and Most Si gni fi c ant Byte respect i vely . ..  � . .  
of the entry poi nt . Al ternat i vel y ,  i f  you aren ' t  too c l ued up on hex-dec i mal conversi on , then , �L-�i<�At.

t..,.
..; i n  the Command Mode , i . e .  after pre s s i ng Break but before l oadi ng the moni tor , type JPEEK ( l_6607 ) +256 1rlt. £!il; f<. 1 

*PEEK ( l 6.6i18 ) Enter . The entry poi nt i s  di spl ayed i n  deci mal . Thi s  means that you only have 
to fi nd the enct]polint and you are i n  busi nes s ! 

4 .  Dump memory from about 7 000H onwards .  Now BEWARE ! At some stage , probabl y  around 7FC7H , 
you wi l l  be seei ng the stac k . Don ' t  be foo 1 ed i nto thi nki ng that thi s i s  part of your program . 
I f  you see rows of 00s , then a coup 1 e of rows of fi gures , then more rows of 00s , your program 
ended ages before . Go bac k  and chec k . I f  you are seei ng rows of fi gures up past 7FC7H and 
maybe even up to 7FFBH ( after whi ch you shou l d  see F0 C3 97 1 9 ,  the four ESF bytes )  then you 
wi l l  need to use the uti 1 i t i es descri bed i n  the next secti on . Neverthe l ess , wri te down the 
end poi nt . 
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5 .  Now some i s  born 1 ucky , and some a i  n • t .  I f  you was , then a 1 1  your prob 1 ems w i  1 1  have ended 
1 ong before the stack , i . e .  before approx . 7FC7H , and you can now save them on wafer us i ng t he 
parameters that you have j ust found . Don • t forget to add 1 to the 1 ength , e . g .  Start - End 
= ( Length - 1 ) .  

I f  you ai n ' t  l ucky and you're tryi ng to  save Adventure or Starf i ghter or somet h i ng whi ch seems 
to take al l your memory , then you need to use the two uti l i t i es wh i ch fol l ow but , f i rst , a descri p
ti on of  why you  need to- -for the benef i t  of the mac h i ne l anguage programmers amongst you . 

The who 1 e prob l em i s  t he stac k .  The SYSTEM command sets  the Stack Poi nter to l ow memory ( 4288H 
to be preci s e )  and most m/1 programs wri tten for the TRS-80 assume that the SP i s  1 ow . The 
troubl e i s  that both the ESF and BAS I C  set i t  back  to h i gh memory , where BAS I C  expects i t  to 
be . So when you go to save your program , wh at w i th the ESF cal l i ng thi s and ca l l i ng t hat , and 
returni ng thi s and that , the stack wri tes  over your program and corrupt s i t! You get a VERIFY 
error because , natural l y  enough , the second t i me around the stack  i s  d i fferent to what was recorded 
on wafer ,  and even i f  you do try to @LOAD and RUN i t ,  the who 1 e thi ng crashes bec ause i t  no 
l onger makes any l ogi cal  sense . 

And d i tto i f  you somehow obtai ned a workab 1 e copy and tri ed to @LOAD and execute i t .  Once i t  
started t o  use  the stack i t  woul d wri te over i ts e l f  i n  h i gh  memory . I n  fact , the ESF probably 
wri tes over it  before auto-executi on ever begi ns . The resu l t ,  cras h . 

The answer to the prob 1 em i s  to 1 oad t hese two s i mp 1 e uti l i ti es .  Thei r mai n purpose i s  merel y  
t o  set t h e  SP  to 1 o w  memory and then @SAVE o r  @LOAD . One u t i  1 i ty i s  f o r  @SAVE and o n e  f o r  @LOAD . 
But , I hear you ask - and thi s i s  where the story real ly  starts - i f  my program i s  crammed i nto 
memory and I haven • t even one byte spare , where am I goi ng to put these uti 1 i t i es?  Wel l ,  di d 
you know that you h ave about ei ghty extra bytes avai 1 ab 1 e to you TOTALLY FREE! They --are from 
4041 H to 408EH wh i ch the c 1 ock and · other th i ngs i n  the expans i on i nterface use , but you don • t 

have an expan s i on i nterface , do you , because you ' ve got an ESF you c l ever l i ttl e munchki n .  
So that i s  where we wi 1 1  put the uti 1 i t  i es . By the way , they 1 ack a few fri  1 1  s ( such as any 
sort of expl anatory message at al l )  because they have to f i t  i nto the avai l ab l e  space . But 
don • t worry , as you wi 1 1  see , you enter the parameters i n  the same order as you wou l d  do for 
the normal ESF . 

TO SAVE 

Load the Saver uti l i ty .  The autos tart for th i s i s  02B5H , the SYSTEM entry- poi nt , so  now j u st 
type the name of the program and press ENTER . Once the program has 1 oaded successful l y ,  type 
/1 6450 . You shou l d  see a ? Type , i n  the fol l owi ng order and fol l owed by ENTER on each occas i on ,  
the f i  1 e # ,  the start , the 1 ength , and the auto s  tart parameters , a 1 1  i n  dec i rna l . After you 
press ENTER for the fourth t i me ,  the ESF wi 1 1  save and ver i fy the program on dri ve #0 . ( You 
can change thi s - see the program expl anati on bel ow ) .  If you now want to run the program , type 
/XXXXX ( entry addres s ) ,  otherwi se press BREAK to return to BAS I C . 

TO LOAD 

Load the Loader uti l i ty .  The autos  tart address i s  02B5H . Type /1 6500 i n  response . You need 
to enter the uti l ity vi a SYSTEM so that the SP i s  set to 1 ow memory . Now type the fi 1 e number 
and press ENTER . The program wi 1 1  1 oad on dri ve #0 ( once agai n you can change thi s )  and beg i n  
executi on .  

RESTR I CT I ONS 

i )  to  s ave memory , the uti l i ti es are desi gned to a 1 1  ow f i  1 e numbers 1 - 9 on l y .  Thi s shou l d  
not b e  a prob l em becaus e  you can f i t on l y  two o r  three 1 6K programs o n  a 50' wafer . 

i i ) i f  you shou l d  ever crash the system , i . e .  you get the  Mem S i ze questi on ,  and you repl y  
by ENTER , then part o f  S aver i s  overwri tten and w i  1 1  need to be r e  1 oaded . Loader remai n s  
i nt act . 

HOW THE UTI L I T I ES WORK 

SAVER 

The Stack Poi nter i s  set to 1 ow memory through the SYSTEM command . The sub-routi ne i s  c a  1 1  ed 
four t i mes  to get the parameters �  E ach  t i me the sub-rout i ne i s  ca 1 1  ed , the p arameter i s  pushed 
onto the stack . Note the method used to set the return addres s up correctl y .  An a 1 ternati ve 
wou l d  have been to del ete PUSH HL , RET and j u st have �JP ( HL ) . I chose thi s way for c l ari ty for 
the new assemb l er programmers ( i . e .  me ) amongst us . Next , the parameters are popped i nto the 
correct reg i sters for the WR ITE sub-routi n e .  Thi s sub-rout i ne al so requi res that the Port Number 
( i . e .  F0H + dri ve # )  be pl aced one byte after the Top of Memory i nd i cator . ( If you want the 
ut i l i ty to use  a di fferent dri ve than #0 , then al ter thi s byte to ref l ect the change , e . g .  F l  H 
for drive # 1 , etc . ) Topmem i s  set two bytes bel ow the  res i dent program . Al so , the SP i s  man i pu
l ated so that the LSB i s  popped i nto the A regi ster , not the F regi ster . 
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Next , the ERROR sub-routine is c al l ed to report any errors such as PAR I TY , EOT DETECTED and 
so on. Final l y  the uti 1 i ty j umps to SYSTEM so that you c an 1 oad another tape , or execute the 
re sident one , or whatever. 

LOADER 

This one is simpl icity itsel f. The SP  is set to  l ow memory by the SYSTEM command then the fil e 
number is obtai ned and converted to hex by subtracti ng 30H . Th i s was easier and uses 1 ess  memory 
than setting up a sub-routine to cater for daub 1 e-di gi t numbers. The  uti 1 ity then jumps to 
the l oad routine. 

CONCLUS ION 

I have found these util ities i nva 1 uab 1 e. The main reason that I bought an ESF was to reduce 
1 oadi ng times. I soon discovered that it was not possi b 1 e to s ave and 1 oad the 1 onger programs
the very ones that I wanted on wafer. Now that I nave these uti 1 i ties my prob 1 em is so  1 ved 
and I can put al l my programs on wafer. 

Here are some parameters that I have discovered al ready. 

Program Start Length Entry 

ADVENT # 1  1 7 1 04 1 5664 1 7 1 04 
GOBBLE 1 7408 1 33 1 2 1 7408 * 
ASYLUM 1 7296 1 5463 1 7326 

* N. B. GOBBLE may be saved and l oaded normal l y  if these three bytes are added to the beginning 
of the program : 3 1 H  88H 42H . 

00 1 00 

00 1 1 0 

00 1 20 

00 1 30 

00 1 40 

00 1 50 

00 1 60 

00 1 70 

00 1 80 

00 1 90 

00200 

002 1 0  

00220 

00230 
00240 

00250 

00260 
00270 

00280 

4042 00290 

00300 

1 E5A 003 1 0  
302A 00320 

1 BB3 00330 

3 1 55 00340 

02B5 00350 

40B 1 00360 

300C 00370 

00380 

4042 0604 00390 

4044 CD6 1 40 0 0400 
4047 1 0FB 004 1 0  

4049 0 1  00420 

404A C 1  00430 
404B E 1  00440 
404C 2B 00450 
404D 2B 00460 
404E 22B 1 40 00470 
405 1 2 3  00480 
4052 36FO 00490 

4054 23 00500 
4055 3B 005 1 0  

4056 F l  00520 

4057 33 00530 

4058 CDOC30 00540 

405B CD2A30 00550 

405E C3B502 00560 

00570 

SAVER 

( C )  1 982 N =  J =  COLEMAN 

6 / 1 3  HOW I TT ST 

SOUTH YARRA V I C  3 1 4 1  

TH I S  PROGRAM G I VE S  THE AB I L I TY TO THE ESF USER TO 
SAVE ON WAFER THE LONG PROGRAMS THAT OCCUPY ALL OF 

MEMORY . TH I S  AB I L I TY I S  NORMAL L Y  DEN I ED TO E SF USERS 

BECAUSE : - I >  THE STACK I S  P OS I T I ONED AT H I GH MEM-

CONVRT 
E RROR 
I NPUT 

LOAD 

SYSTEM 

TOPMEM 

WR I TE 

; 

START 

LOOP 

ORY . 

l l )  THE ESF USES FOUR BYTES OF H I GH MEM
ORY . 

MA I N  ROUT I NE 

ORG 

EQU 

EQU 

EQU 

EQU 

EQU 

EQU 

EQU 

LD 

CALL 
DJ N Z  

POP 

POP 
POP 

DEC 

DEC 

L D  

I NC 

L D  

I NC 

DEC 

POP 
I NC 

CALL 

CALL 

J P  

4042H 

1 E5AH 

302AH 
1 BB 3H 

3 1 55H 

02B5H 

40B 1 H  

300CH 

; =  / 1 6450 

B , 4 ; 4  PARAME TERS TO I NPUT 
GETNUM ; GE T  THEM 
LOOP 

DE 

BC 

HL 

HL 

HL 

; AUTOSTART 

; LENGTH 
; ADDRESS 

< TOPMEM > , HL 

HL 
; SET UP PO I NTERS FOR ESF 

< HL > !' OFOH ; DR I VE #0 W I LL BE USED 
HL HL BACK TO OR I G I NAL 
SP PERFORM T R I CKY STACK MAN I PULATE 
AF SO A GETS F I LE NUMBER � NOT F 
SP RES TORE S P  
WR I TE WR I TE F I LE 

ERROR D I SPLAY E RROR MSG 
SYSTEM WANT TO DO I T  AGA I N? 
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406 1 D9 

4062 CDB3 1 B  

4065 D7 

4066 CD5A 1. E 

4 069 D5 

406A E i  

406B E3 

4t)6C E5 

406D DS:' 

406E co . ,  

4074 

4074 CDB3 1 B  

4077 D7 

4- 078 7E 

4079 D630 

4 07B 4F 

407C B7 

407D C3553 1 

4042 

00580 

00590 

00600 

006 1 0  

0 0620 

00630 

0 0640 

0 0650 

00660 

00670 

00680 

00690 

00700 

007 1 0  

00720 

0 0730 

00740 

00750 

00760 

00770 

00780 

00790 

00800 

008 1 0  

00820 

00830 

0 0840 

0 0850 

00860 

00870 

00880 

00890 

00900 

009 1 0  

00920 

0 0930 

00940 

00950 

00960 

00970 

SUB ROUT I NE 

; 

GETNUM E X X  ; SO THAT B COUNT FOR DJNZ REMA I NS 

CALL 
RST 

CALL 

PUSH 

POP 

E X  

PUSH 

E X X  

RET 

I NPUT ; GE T  NUMBER 

1 0H 

CONVRT ; TO HE X ,  W I TH RESULT I N  DE 

DE 

HL ; NOW IN HL 

< SP > , HL ; GE T  RETURN ADDRESS 

HL ; SE T  U P  CORRECTLY 

; BACK AGA I N  

LOADER 

( C )  1 982 N .  J .  COLEMAN 

6/ 1 3  HOW I TT ST 

SOUTH YARRA V I C  

T H I S  PROGRAM I S  DES I NED T O  B E  USED I N  CONJ UNCT I ON 

W I TH " SAVER " .  I T  ENABLES A PREV I OUSLY SAVED PROGRAM 

T O  BE LOADED AND RUN . I T  IS NECESSARY TO USE TH I S  
UT I L I TY S I NCE I T  ENSURES THAT THE STACK I S  I N  THE 

CORRECT LOCAT I ON FOR LONG PROGRAMS TO BE LOADED . 

NOTE THAT ONLY F I LE # ' S 1 - 9 MAY BE LOADED . 

TH I S  SHOULD NOT CAUSE ANY S I GN I F I CANT PROBLEMS S I NCE 

ONL'{ LENGTHY PROGRAMS WOULD BE LOADED US I NG TH I S  

U T I L I TY =  A F I FTY FT = WAFER HOLDS ONLY THREE OR FOUR 

1 6!< PROGRAt1S = 

ORG 4074H ; = / 1 6500 

0 0980 START2 

0 0990 

CALL 

RST 1 0H 

LD 

I NPUT ; GE T  F I LE # 

0 1 000 

0 1 0 1 0  

0 1 020 

0 1 030 

0 1 04 0  

0 1 050 

SUB 

LD 

OR 

JP 

END 

A, < HL >  
30H 

C , A 

A 

LOAD 

START 

0000000000 

; A  HAS # 

; CONVRT TO HEX 

; NECESSARY FOR ESF 

; SE T  FLAGS 

; LOAD PROGRAM 

* * * * SOFTWARE SECTION * * * * 

***** U N I T  CONVERSIONS PEACH and CC ***** 

Thi s program f i rst appeared i n  the J u ly • 81 i ssue and has , i tse  1 f ,  been converted to run on 
the col our computers . I t  gi ves the user the choi ce  of four d i fferent convers i ons : -

( 1 ) 

( 2 )  

( 3 ) 

( 4 ) 

Temperature . 
F ahrenhei t to C enti grade and Centi grad e  to F ahrenhei t. 
Lengt h . 
Feet to ce�ti metres and centi metres to feet . 
I nches to centi metres and centi metres to i nches . 
D i stance . 
Ki l ometres to mi l es and mi l es to k i lometres . 
��ei ght 
Stones to k i l ograms and k i l ograms to stones . 

One added feature al l ows the u ser to enter l engths i n  feet and i nches , and wei ght i n  stones 
and pounds. The reverse conversi on s  produce s i mi l ar output . 

0000000000 
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***** NORMAL D I STR I BUTION PEACH and CC ***** 

M�ny 
. 
stati sti cal  proced u res 

. 
beg

_
i n �i th the �ssumpti on that the data under study i s  normal ly 

d 1 stn buted . From such  a d1 stn but1 on � a sen es of usefu l stati sti cal  parameters ari se and thi s 
program wi 1 1 compute the mean � vari �nee � standa_rd de vi at i on ,  stand ard error and range for up 
to 1 00 data val ues . The program beg 1 ns by draw1 ng a graph of a normal d i stri buti on whi ch shows 
the expected frequency of data va 1 ues about the centra 1 mean � or average � va l ue .  After the data 
has been entered � the val ues are di sp l ayed for veri fi cati on and may be edi ted if desi red . F i nal l y ,  
the parameters. descri bed are c a  1 cul  a ted and d i  s p  1 ayed o n  the screen . The program i s  essent i al ly 
the same as when fi rst pub l i shed i n  the May • 3 1 i s sue � wi th  the add i ti on of the hi gh resol ut i on 
graph . 

- 0000000000 -

***** MICRO GRAND PR I X  L2/ 1 6K m . l .  - by Ronal d J .  Sul ly ***** 

Mi cro Grand Pri x  i s  a road race game wri tten i n  mac h i ne l anguage to ensure h i gh speed acti on . 
Your task i s  to steer a rac i ng car around the curves wi thout runni ng off the track or crash i ng 
i nto an oncomi ng vehi c l e .  You have contro l over your c ar • s steeri ng and speed vi a the f o l l ow i ng 
keys : -

( MOVE L EFT 
) MOVE R I GHT 

or ESC I NCREASE SPEED 
or CTRL DECREASE SPEED 

The 1 i sti ng at the back of the magaz i ne i nc 1 udes the very we 1 1  commented source code and the 
obj ect code . If you h ave an Edi tor As semb l er such as the Rad i o Shack EDTASM or Mi crosoft Edi tor 
Assemb 1 er Pl us ,  you shou l d  enter the source code start i ng wi th the 1 i ne numbers i n  the thi rd 
col umn of the l i sti n g . If you do not h ave an Edi tor Assemb l er ,  you shou l d  use the E d i t  Memory 
functi on of a mon i tor to enter the obj ect code i n  the fi rst two col umns of the l i sti ng . You 
shou 1 d use a 1 ow memory moni tor such as Tandy • s TBUG or ZMONL from the MI CR0-80 Software Li brary . 
The 1 6K versi on of BMON or ZMONH are not sui  tab 1 e as they occupy the same memory area as the 
program bei ng entered . When you h ave entered the program vi  a the moni tor � make a System tape 
h avi ng the fol l owi ng p arameters : -

LOADI NG THE PROGRAM 

Start 

7000 

End 

75 1 C  

Entry 

7000 

To 1 oad the program from c as sette answer MEMORY S I ZE ?  /READY? wi th ( ENTER/NEWL I NE ) . Type SYSTEM 
( ENTER/NEWL I NE } . Type PR I X  ( or j ust P )  ( ENTER/NEWL I NE ) .  Watch the pretty asteri sks then answer 
the next prompt wi th /ENTER/NEWL I NE and away you go ! 

The procedure for l oadi ng the program from di sk depends on the DOS you are u s i ng .  

NEWDOS 80 ver 1 o r  TRSDOS 

From DOS type -

PRI X  and press ENTER/NEWL I NE 

The program wi l l  then start . 

NEWDOS 80 ver 2 or the Di stri buti on DOS . 

From DOS type -

LOAD PRI X/CMD and press  ENTER/NEWL I NE then type BAS I C  press ENTER/NEWL I NE then type : 
SYSTEM and press ENTER/NEWL I N E  then i n  response to the prompt * ? type -

/28672 and press  ENTER/NEWL I NE 

The program wi l l  then start . 

DOS PLUS 

Type -

BAS I C  and press ENTER/NEWL I NE then from BAS I C  type -

CMD 11 PR I X/CMD 11 and press  ENTER/NEWL I NE 

The program wi l l  then start . 
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SOURCE CODE NOTES . 

The fo 1 1  owi ng notes are offered to those who are 11 i nto11 All programmi ng and wi sh  to an a l yse 
the way thi s program works .  

Li ne Nos . 

1 0  - 80 
90 

1 00 
1 1 0 -200 

220 
230-250 
270-330 

350-430 

450- 540 

600-640 

600-690 

7 1 0-740 
760 - 780 
800 - 1 080 
1 1 20 - 1 230 

1 260 - 1 340 

1 360- 1 390 
1 41 0- 1 430 
1 440- 1 490 

1 500- 1 51 0  

1 520 
1 540- 1 570 

1 590- 1 790 

1 800 
1 81 0  

1 830 - 1 860 
1 880- 1 960 
1 970-21 70 

21 80-2240 
2250-2280 
2290-2300 
231 0-2320 

2340-2420 

2460- 2930 
3240-3480 
3500-381 0 

3820 

11F l ag wavi ng .. 

Descri pti on 

V I DEO = 3COOH ( 1 5 360 } beg i nni ng of screen 
The ORG ( ORi Gi n }  determi nes where i n  memory the program wi l l  res i de .  
I ni ti al i ses vari abl es . 
L i k e  11 GOSlJB FRAM1 11 ( see l i nes 2460-3480 } 
I s  u sed to start game or return to DOS/BAS I C  
Randoml y determi nes t h e  posi t i on o f  the fi rst c h ar acter of MSGE 1 3  and wri tes 
64 char acters of MSGE 1 3  to the top l i ne of the screen . 
Randoml y determi nes i f  the road i s  to bend 1 eft or ri ght and adj ust the 
new pos i t i on accordi ng l y .  

· 

Ensures the road stays wi th i n  the l 'i mi ts of the screen . 

Offers a l i n  1 0  c h ance of gett i ng an obstac l e c ar on the road . To get 
more c ars decrease the number i n  l i ne 600 . Less cars - i ncrease the number . 
To h ave no cars at al l ( perhaps a speed test ? } change the number i n  l i ne 
630 to be greater than the number i n  l i ne 600 . 
W i thout thi s rout i ne the program cou l d not s i mu l ate the c ar movi ng al ong 
the road . 
Thi s automat i cal ly speeds up the program each  cycl e .  
I nc rements the score by 1 .  
Thi s routi ne i s  u sed to get and act upon the functi on keys you press . 
Thi s i s  part of movi ng the c ar rout i ne .  I t  1 ooks ahead to see i f  the car 
wi l l  be drawn on top of a space . I f  not ( crash i mmi nent } then the fl ag 
FLAG i s  set . 
Before the c ar i s  drawn i n  the new posi ti on the score i s  wri tten to the 
screen at the pos i ti on determi ned by 1 i ne 1 320 . Thi s rout i ne i s  1 oc a ted 
here so you don • t  11 cras h 11 i nto your score . 
Draws the c ar on the screen . 
Checks  i f  the crash fl ag ( FLAG ) h as been set : i f  so then GOTO CRASH . 
Checks to make sure t h at the va 1 ue of SPEED never get s be 1 ow 20 . ( If SPEED 
becomes negat i ve the program wi 1 1  s 1 ow down to a v i  rtu a  1 stop } .  
Stops the program whi 1 e the va 1 ue i n  BC i s  decremented to 0 .  ( The actua l  
SPEED contr o l  ) . 
Compl etes  the game cycl e  and conti nues . 
I s  a genera 1 purpose routi ne for getti ng RND numbers . Before CALLi ng thi s 
rout i ne HL must contai n the maxi mum va 1 ue of the random number . On exi t 
DE wi l l  contai n the number sel ected . ( DE = RND ( HL }  ) .  
I s  the r·outi ne to s i mu l ate a crash . The rout i ne i s  i ns i de a l oop whi ch 
i s  set at 50 . That i s ,  the c ars wi l l  11f l  ash .. 50 t i mes . To change the number 
of t i mes , c h ange the val ue i n  l i ne 1 590 . 
C l ear s  the screen . 
ROM rout i ne to change to 32 c h ar/l i ne .  
l i ke 1 1 PRI NT@VI DE0+202 , MSGE 1 4$ ;  .. 
l i ke 11 PRI NT@V I DE0+228 , YORSCR ; 11 
Compare al l the scores ; sort i f  necessary ,  and set fl ag MSG i f  current score 
i s  champ i on score . 
Check fl ag MSG and i f  set wri te appropri ate mes s age . 
l i ke 11 PRI NT@V I DE0+706 , MSGE 1 5$ ; 11 
Reset MSG fl ag .  
Scan keyboard . I f  key i s  pres sed start game agai n .  I f  not scan keyboard 
agai n .  
Subrout i ne to randomly determi ne where obstac l e c ar i s  to be drawn and then 
draws i t .  
Wri tes the I nstruct i ons o n  the screen . 
Draws the road and the car . 
I s  the l i st of al l the stri ng and numeri c  var i abl es used i n  the g ame . 
Note that l 'i ne 3630 i s  the desi gn of the verge of the road . I f  you c h ange 
i t ,  make sure you h ave the same number of ch aracters . Note al so ( l i nes 
3640-3660 ) that any text whi ch i s  to be wri tten i n  32 char/l i ne i s  to be 
formatted accordi ngly beforeh and . 
The compul sory END statement . 

Wel l ,  that • s  i t !  When you get s i c k  of pl ayi ng the game then perhaps  you cou l d  analyse i t .  
There may b e  some rout i nes you cou l d use i n  YOUR A/L game programs . MI CR0-80 wou l d wel come 
submi ssi on s  of real -ti me ,  fast acti on A/L game programs . 
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M I CR0-80 PRODUCTS - CATALOGUE 

H IGH QUAL I TY PRODUCTS FOR YOUR COMPUTER AT UNBEATABLE PRI CES . 

ABOUT MICR0-80 PRODUCTS 

M I CR0-80 PRODUCTS was started at the req uest of M ICR0-80 readers who wanted to obtai n good qual i ty 
peri phera l s  and software for thei r c omputers at reasonabl e  pri ces . I n  the past 2 1 /2 years 
l i teral l y  thousands of sat i sfi ed customers c an attest to the fact that M ICR0-80 PRODUCTS has 
achi eved thi s  object i ve .  We have removed much o f  the mysti que whi ch surrounds the i nterfac i ng of 
such useful  peri phera l s  as d i s k  dri ves and pri nters and have become the major Austral i an source of 
supply for such software products as NEWDOS and DOSPLUS whi ch have i ncreased the power and speed of 
TRS-80 mi cro-computers enormous l y .  More recentl y ,  we h ave s aved Hi t ac h i  owners consi derabl e sums 
by i nterfac i ng MP I d i sk dri ves to the H i t ach i Peach . We were the fi rst i n  Austral i a  ( i n  the 
worl d? ) to successful l y  i nterface the range of O l i vetti . e l ectroni c typewri ters to be pr i nters and 
h ave desi gned and produced a number of useful  mod i f i cati ons for the TRS-80/System 80 . 

As the i nterest of mi cro-computer users broaden , so do our own . We now act i vely sel l and s upport 
the TRS-80 Mode l 3 ,  the Osborne 1 ,  the Hi tachi  Peach , the Ol i vetti M20 mi c rocomputer , the North 
Star Advantage and the Al tos mu l ti -user system . �Je wou l d  be happy to assi st you i n  upgradi ng your 
present computer wi th new peri pheral s or even exchang i ng it for a more modern mach i ne .  

MAI L  ORDER POL I CY 

Much of our busi ness i s  carri ed out by Mai l Order and our customers fi nd i t  a s i mpl e and effi c i en t  
way to  do busi ness . You may pl ace your order by tel ephone or by mai l i ng i n  the order form from any 
i ssue of M I CR0-80 magazi ne .  General l y ,  i t  takes about l week from recei pt of order unti l di spatc h .  
Y o u  shou l d  a l l ow 2 - 3  days for your l etter to reach us and 7 - 1 0  days for t h e  parc e l  to reach you 
mak i ng a tot a l  turnaround t i me of about 3 weeks .  If we are temporari ly out of stock of an i tem , we 
wi l l  send you a not i fi cat i on of back order g i vi ng our best esti mate of when i t  wi l l  be back i n  
stock . Payment , wh i ch shou l d  accompany the order , may be by Cheque , f·1oney Order , Bankcard or 
Acces s .  I f  \\fe are unab l e to supply an order i mmed i ately ,  we .. apply the fol l owi ng rul es : 

- I f  payment i s  by cheque and none of the order i s  i n  stock , the cheque i s  not presented unti l the 
order c an be ful fi l l ed .  

- I f  payment i s  by cheque and some i tems are i n  stock , the cheque i s  presented and the i tems bac k  
ordered are shown on t h e  i nvoi ce whi ch  accompani es  t h e  goods . 

- I f  payment i s  by Bankcard or Access , only these i tems whi ch c an be suppl i ed are charged . Bac k  
ordered i tems are not charged unti l avai l abl e .  

I f  you vJi s h  t o  speed u p  del i very , you may pay a speci a 1 del v i  ery fee t o  h ave the i tern sent by road 
frei ght or even ai r express .  Ri ng for pri ces . 

��ARRANTY AND SERV I CE 

Al l hardware product s  c arry a 90 day parts and l abour warranty e i ther from the manufacturer/di s 
tri butor o r  from M ICR0-80 PTY . LTD . I n  many c ases , warranty servi c i ng c an b e  arranged i n  your own 
c i ty ,  otherwi se goods shou l d  be returned to M I CR0-80 PTY . LTD . the cost of frei ght to MI CR0-80 i s  
at customer ' s  expense . Return frei ght . on goods wh i ch requi re repa i r or adj ustment ,  e i ther by road 
or post at M ICR0-80 ' s  di screti on ,  wi l l  be pai d for by M I CR0-80 PTY . LTD . Customers shou l d  obtai n a 
return authori s ati on from M ICR0 -80 before despatchi ng goods for warranty repai r ,  post warranty 
servi c i ng can al so be carri ed out at very reasonab l e  rates . 

-0000000000-

TRADE - I Ns , EASY PAYMENT TERMS 

MI CR0-80 BR I NGS COMMONSENSE TO COMPUTER BUYI NG 

I f  you wi sh  to buy a new c ar ,  you are abl e to trade-i n  your exi sti ng veh i cl e and arrange fi nance 
for your new purchase , a 1 1  under the one roof . Not s o  wi th mi crocomputers . I f  you want to 
di spose of an exi sti ng mac h i n e ,  you are on your own and , i n  most cases , you must make your own 
arrangements about fi n ance , too . Here at M ICR0-80 we th i nk thi s i s  ri d i c u l ous , so we h ave done 
somethi ng about i t .  We are now abl e to accept TRADE - I Ns on n ew COMPUTERS and PERI PHERALS and 
to arrange CONSUMER MORTGAGE terms to  approved customer s . Thi s  offer app 1 i es to our customers 
ALL OVER AUSTRAL I A ,  not j ust i n  South Austral i a . 

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

1 } Wri te to us or phone us , descri b i ng the equi pment you wi s h  to trade- i n .  Make sure you te 1 1  
u s  i ts age and any d i sti ngui s h i ng features . Eg . :  TRS-80 Model 1 ,  early styl e keyboard wi th 
. .  square • mon i tor , L2/ l 6K ,  3 years ol d ,  good condi ti on .  
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2 )  Tel l us too , what computer you wi s h  to purchase from our range of H i tach i , TRS -80 Model 
3 O sborne , O l i vetti and North Star . 

3 )  We wi l l  wri te ,  offeri ng you a trade-i n  val u ati on and quoti ng the pri ce of the equi pment 
requested . Our trade-i n  offer wi l l  be subj ect to i nspect i on of the equ i pment at our premi ses . 
Our l etter wi l l  al so i nc l ude i nstructi ons  for send i ng the equ i pment to us i n  the most cost effec
t i ve manner . 

4 )  I f  you are s at i sfi ed wi th  our offer and quotat i on ,  send u s  your equi pment , together wi th 
payment for the ba 1 ance ( or ,  if you wi s h  to purchase on terms , see 6 be 1 ow) and we wi 1 1  send 
your new computer to you . 

I f  you woul d  l i ke to take adv antage of consumer mortgage or 1 eas i ng fi nanc e ,  wi th or wi thout 
a trade-i n : -

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

6 )  We wi l l  send you a wri tten quotat i on , an order form and a " personal part i cu l ar s "  form for 
the appropri ate fi n ance . 

7 )  Compl ete the order form and the " personal p art i cu l ars " form and return them to us . We wi l l  
pass on your p arti cul ars to the fi nance company whi ch  wi l l  contact you di rectly . The order i s  
cond i t i on a 1 upon you obtai ni n g  f i nance of the requi red amou nt at the quoted rate . I f  thi s i s  
not avai 1 ab 1 e at the t i me the order i s  recei ved , we wi l l  contact you for further i nstruct i on s . 
South Austral i a  has some of the most stri gent regu l ati ons i n  Austral i a  control l i ng consumer fi nance , 
you may rest ass ured that your i nterests wi 1 1  be we 1 1  protected . 

8 )  When authori sed t o  do s o  by the f i nance company , ( general ly 3-7  d ays ) we wi 1 1  despatch the 
new equi pment to you . 

E AS Y  PAYMENTS TERMS ALSO AV A I L ABLE ON PER I PHERALS 

The same consumer fi nance i s  a 1 so avai 1 abl e on h ardware peri p hera 1 s sel l i ng for more than $ 250 . 
For ex amp l e ,  i f  you requ i re a d i s k  dri ve costi ng $ 499 , you cou l d  purchase i t  on 1 0% deposi t 
and p ayments of only $ 4 . 1 7  over a peri bd of 36 months . 

E ven software c an be i ncl uded i n  the overal l purchase to a l i mi ted extent . E g . :  I f  you purchase 
a new computer system t hen you cou l d  al so fi nance a D i sk O perati ng System and appl i cati on programs 
up to about 1 0% of the total val ue of the purchase . 

WE H AV E  CUSTOMERS WAI T I NG FOR USED COMPUTER SYSTEMS 

I n  h i gh demand are TRS -80 Model 1 systems wi th one or more di s k  dri ves . I f  you have such a 
system , why not trade i t  i n  on a new computer? 

F i nance and l easi ng faci l i ti e s to approved c l i ents i s  avai l abl e through "ESANDA" Adel ai de . 

-0000000000-
***** BOOKS ***** 

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

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

TRS-80 D I SK & OTHER MYSTERI ES 
$27 . 00 + $1 . 20 p . &p .  

A must for the seri ous  di s k  user . Di s k  fi l e  
structures reveal ed . DOS ' s compared and 
expl ai ned , h ow to recover l ost fi l es ,  how to 
rebu i l d  crashed d i rectori es . 

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

Wri tten by Davi d L i en ,  the author o f  the TRS-80 
Level 1 Handbook , thi s book teaches you , step
by- step , how to get the most from your Level 2 
machi ne . I nval uab l e suppl ement to ei ther the 
TRS-80 Level 2 manual or the System 80 manual s . � 

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

The defi n i ti ve work o n  usi ng Level 2 ROM 
routi nes i n  your own programs . Covers TRS-80 
Model 1 and 3 and System 80 . Comes compl ete 
wi th DBUG , a machi ne l anguage debuggi ng moni tor 
di stri buted on cassett e .  Thi s  packa�e i s  a 
must. for machi ne l anguage programmers and 
BAS I C  programmers .  

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

Fast becomi ng the " b i bl e" on the TRS-80 for 
BASI C  progra'!"'ers , thi s book i s  packed ful l  of 
use�ul rout� nes and techni ques al l ful l y  ex
pl al ned , wh1 ch you c an use i n  your own pro
grams . If you are seri ous about l earni ng to 
program , then thi s i s  a must . 
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*** A F E AS T  OF G AME S F R O M  AMER I C A 1 S  TO P SOF TWAR E H O U S E S ! ! !  *** 

CAT 3 

MICR0-80 NOW HAS I N  STOC K ,  SOME OF THE  BEST  SPACE GAMES AND ADVE NT URES  WR I T T E N  FOR  THE  T RS-80 . T HESE  PROGRAMS ARE SUPPLIED 

ON  CASSE TTE  AND WILl  A L L  RUN  IN  A LEVEL  2/16K  TRS-80 HODEL  I & MODE L I I I .  T H E Y  W I L L  ALSO R U N  O N  THE  SYS T E M  80 BUT  SOUND 

MAY NOT BE AVAI LABLE UNLESS A HARDWARE MOD I F I CATI O N  TO REVE RSE T HE ROLES OF RECORDERS #1 and #2 HAS BEE N  F I T T E D .  L I M I TED 
S TOCK AVAI LABLE AT  THESE PRI CE S .  

T H E  BES T  I N  SPACE GAMES F ROM I:JIWji!IM 

GALAXY I NVAS I O N  - $25 . 50 + $1 . 00 p &p 

A fast pac e d ,  arcade typ e ,  m/ 1  game for  1 or  2 player s ;  
6 different  craft f l y i n g  i n  formation  are  attac k i n g  
E arth , aft e r  each format i on they  become  faster  and 
more deadly  - compl ete  w i th sound  effe c t s .  

ROBOT A T T AC K  - $25 . 50 + $ 1 . 00 p &p 

Robots have overtaken  one  of Earth ' s  space  stat i o n s  

and i t  i s  your  m i s s i o n  to  i nv ade  the  stat i o n  and conquer  
the  Robots - I NC LUDES *VOICE* SOUND EFFECTS . 

COS M I C  F I G H�E R  $ 1 9 . 95 + $ 1 . 00 p &p 

Your s h i p  comes  out of hyperspace  under  a convoy  of  
a l i e n s ,  you  destroy  every  one  but  another set  appears , 
these  seem  more inte l l i gent . You e l i minate  them too . 
Your fuel  supply  is d imi n i s hi n g .  You must  destroy  

2 more  sets  before  you  can dock - i n c l udes  sound  effects .  

Q_EFE��E COMMAND - $25 . 50 + $ 1 . 00 p &p 

Your m i s s i on is to protect  vital  fuel  c e l l s  from the  
i n v adi n g  al i e n s . Howev e r ,  they  have captured  all  your  
fue l , beware  the  s o l a r  waster :  - complete  w i th sound  
effects . 

PE NE T RATOR - $35 . 50 + $ 1 . 00 p &p 

Penetrator - Superb graph i c s ,  rap i d  f i r e  action , c h a l l e n g
i n g  s ituat i on s ,  t r a i n i n g  options  and fantast i c  sound  
combine  to make penetrat o r  the  game of  the  year ! The  
uni que customi z i n g  feature allows  you  to  change  the  
l an dscape at wi l l ,  make i t  easy  o r  impossible  the  c h o i c e  
is  y o u r s  - 2 c a s s e t t e  p a c k  

M E T E OR M I S S I O N  - $ 1 9 . 50 + $ 1 . 00 p &p 

S i x  stranded astronauts  are  shout i n g  f o r  h e l p  o n  t h e  
p l anet  b e l o w , i t  i s  your  m i s s i o n  to  rescue  them  to 
the  mother  s h i p ,  but watch out for  aste r o i d s ,  meteor  
showers  and  alien  c r aft - complete  w i t h  sound  effects . 

ATT ACK F ORCE - $
.
25 . 50 + $ 1 . 00 p &p 

I n  th i s  fast p a c e d ,  m/ 1  game 8 a l i ent  ramsh i p s  are 
warp i n g  towards your  sh i p .  You must do dge them  and 

fire your  m i s s i l e s  before  they  destroy  you  - but  watch 
out  for  the  fl agship  and  its  death beam ! !  - complete  
with  sound  effe ct s .  

SUPER  NOVA - $25 . 50 + $ 1 . 00 p &p 

A fast pac e d ,  real-time  gam e ,  for  or 2 p l ayers . 

T h e  object  is to destroy  as many asteroids  and a l i e n s  
as p o s s i b l e  wi thout  gett i n g  destro y e d .  L a r g e  asteroids 

shatter  i nto smal l e r  o n e s  and the  a l i e n  flagship  fires  
a deadly  b o l t  w h i c h  means  di saster  to your  mi s s i o n . 

S TE L LAR ESCORT $2 5 . 50 + $ 1 . 00 p &p 

Your m i s s i on i s  to inte rcept  the  supply  c r u i s e r s , place  
them  i n  your  f i ghters  tractor  b e am and escort  them  
through the Cretonian 1 s battle  front  wh i l e  warding  
off  att acks  - i n c l udes  sound  effects . 

S T R I K E  F ORCE $2 5 . 50 + $ 1 . 00 p &p 

Str i k e  F orce  i s  one  of the  most diffi c u l t  games for 

the  TRS-80 , mak i n g  maximum use  of  grap h i c s .  Your m i s s ion  
save  5 c i t i es , destroy  the  alien  craft and f i n a l l y  

d e s t r o y  thei r home  base . F a s t  and H a r d  - w i th s o u n d  
effe cts . 

F ROM  ADiVENiFiiJRE'' .INIEIRNAITIONAI:. 

L U NAR LANDER - $ 1 9 . 50 + $ 1 . 00 p &p 

Written in m/ 1 , you  w i l l  see  an amazing  l unar  l andscape  

scroll  b e l o w  your  module  - it  i s  your  mission  to land  
safe l y  before  run n i n g  out  o f  fue l . A game t h at requires  

both skill  and  l uc k  - c ompl e t e  w i th sound  effe c t s .  

E LI M I NATOR - $25 . 50 + $ 1 . 00 p &p 

Your mission  i s  to prevent  the  marau ding  a l i e n  hoards 
from recovering your  energi zers  from the p l anet ' s  surfac e .  
There  are several  types  o f  a l i e n  ships  - each w i th 

di fferent weapons  to destroy  you ! ! - w i th sound  e ffects . 

PlANE TOIDS - $25. 50 + $1 . 00 p &p 

Its  your ship  vs . a swarm of k i l l e r  p l anetoids , as 
you try to destroy them  before they  destroy you  - with 
sharp grap h i c s  and sound effects . 

M I SS I LE ATTAC K  - $ 1 9 . 50 + $1 . 00 p &p 

T h i s  is a real-time  game w i th sound  effec t s .  Y o u  must 
protect your  c i t i e s  against enemy  m i s s i l e s , as your 
sk i l l  i n c reas e s , so  does  the  level o f  diffi c u l t y  making  

accuracy  a must . 

SPACE I NT RUDERS - $2 5 . 50 + $ 1 . 00 p &p 

A very  fast game from the  del uxe version  of Space I n vade r s ,  

complete  with 11 spittin g1 1  in vaders  a n d  t h e  SOS o f  e scaping  
aliens  - with  sound  effect s .  

ARMOURED PATROL - $3 1 . 00 + $ 1 . 00 p &p 

Armoured  patrol  is a 3-D arc ade s t y l e  gam e .  Your m i s s i o n  
i s  to s e ek o u t  and d e s t r o y  enemy  tanks  a n d  other  s e c r e t  
w e a p o n s  - i nc r e d i b l e  grap h i c s .  

ADVE N T URE H I NT BOOK - $9 . 95 + $ 1 . 00 p &p 

I f  you  can not go any further  t h i s  w i l l  g ive  you  c l u e s  
t h at m a y  h e l p  - written  by S c o t t  Adams for  Adventures  
1-9 .  
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3-D tmQjlili!;IJW 

ASYLUM - $25 . 50 + $1 . 00 p &p 

A s y l u m  p l a c e s  you in a cell ,  y o u  have to e s c ap e . I t s  
h a r d e r  t h an it sounds , lots  o f  h a z a r d s  w i l l  b e  encounte d .  

DE ATHMAZE 5000 - $25. 50 + $ 1 . 00 p &p 

Deathmaze 5000 is anoth e r  3-D adventure . You move 
through a 5 storey  b u i l d i n g  - your  goal  i s  to leave 
t h e  deathmaze a l i ve . 

LABY R I N T H  - $25. 50 + $ 1 . 00 p &p 

lab y r i n t h  - you move through a gi gantic l ab y r i n t h  and 
scatte r e d  t h rough  this ni ghtmare are a m u l t i t ude o f  
o b j ects  and obstacl e s .  A mi  notaur prow l s  t h e  c o r r i do r s  
y o u  must k i l l  it before i t  k i l l s  you , lab y r i n t h  has  
o v e r  550 l o c a t i o n s  - b e  pat i e n t .  

S C O T T  ADAMS Eai!Jillili;IM 

�DVE NTURE�A ND - $25. 50 + $1 . 00 p &p 

Wan d e r  t h r o u gh an enchanted wo r l d  t r y i n g  to recover 
13  l o s t  treasu re s .  You 1 1 1  e n c o u n t e r  wi l d  a n i m a l s ,  
magi c a l  b e i n g s , a n d  m a n y  o t h e r  p e r i l s  and p u z z l e s . 
Can you rescue t h e  B l u e  Ox from t h e  q u i c k s an d ?  Or 
find you way out o f  t h e  maze o f  p i t s ?  

P I RATE ' S  ADVE NTURE - $25 . 50 + $ 1 . 00 p &� 

"Yo ho ho and a bott l e  of rum • • •  " Meet t h e  p i rate 
and his daffy bird along with  many strange s i ghts as 
you attempt to get out o f  your london f l at and get 
to Treas u r e  I s l an d .  Can you r e c o v e r  long John S i l v e r ' s  
lost  treasures?  

MISSION  I MPOS S I B L E  - $25. 50 + $ 1 . 00 p &p 

Good morni n g ,  your  m i s s i o n  is to • • •  and so it b e g i n s . 
W i l l  y o u  be ab l e  to c o mp l e t e  your  m i s s i on in t i m e ?  
Or i s  t h e  w o r l d ' s  f i r st automat e d  nucl e ar r e a c t o r  doomed? 
T h i s  i s  h a r d .  T h e r e ' s  no m a g i c  and n o  help t h i s  time , 
but p l enty  of suspen s e .  Good l u c k .  

VOODOO CAS T LE - $25. 50 + $ 1 . 00 p &p 

Count Cristo  has had a f i e n d i s h  curse put on h i m  by 
h i s  e n e m ie s .  T h e r e  h e  l ie s , with you a s  h i s  o n l �  hop e .  
Wi l l  y o u  be ab l e  to rescue h i m  o r  i s  h e  fore v e r  doomed? 
Beware t h e  Voodoo Man • • • .  

THE C O U NT - $25 . 50 + $ 1 . 00 p &p 

You wake up in a l arge b r ass b e d  in a c as t l e ,  s o m e w h e r e  
i n  Tran s y l vani a .  Who are y o u , what are you d o i n g  here , 
and WHY d i d  the post man d e l i v e r  a b ot t l e  of b l ood? 
You ' l l l o v e  this adventu r e , i n  fact y o u  m i g h t  say  i t ' s  
love at F i r s t  Byte . 

S T RANGE ODYSSEY - $25 . 50 + $ 1 . 00 p &p 

Maro o n e d  at the edge  of t h e  gal axy , you ' ve stumb l e d  
on t h e  r u i n s  o f  an ancient a l i e n  c i v i l i zation c o m p l e t e  
with  fab u l o u s  treasures and unearth l y  techn o l o g i e s .  
C a n  y o u  c o l l e ct t h e  treasures a n d  return h o m e  or w i l l  
y o u  b e  marooned forever?  

MYSTERY F U N  HOUSE - $25. 50 + $1 . 00 p &p 

Can y o u  e v e n  f i n d  y o u r  way  in to the Stran gest Fun 
House i n  e xi s t e n c e  l e t  a l o n e  f i n d  your  way comp l e t e l y  
t h r o u g h  i t  o r  w i l l  y o u  get k i c k e d  o u t  when  the park 
c l o s e s ?  

PYRAM I D  OF D O O M  - $25 . 50 + $ 1 . 00 p &p 

An E gy p t i an T r easure Hunt l e ads y o u  i nto the dark r e c e s s e s  
o f  a r e c e n t l y  u n c o v e r e d  Pyrami d .  W i l l  you r e c o v e r  
a l l  the tr easures  o r  more l i k l e y  w i l l  y o u  j o i n  its  den i ze n s  
for  t h a t  l o n g  e t e r n a l  s l e e p ?  

G H O S T  TOWN - $25. 50 + $ 1 . 00 p &p 

E xp l o r e  a deserted western m i n i n g  town in search of 
13  treasu res . From rat t l e sn a k e s  to runaway hors e s ,  
t h i s  Adventure 1 s got e m  a l l ! ( A l s o  i n c l u des new  bonus  
s c o r i n g  system ) .  

SAVAGE I S L A ND $25. 50 + $ 1 . 00 p &p 

Part 1 -- a smal l i s l an d  in a remote ocean h o l d s  an 
awesome secret . Wi l l  y o u  be t h e  fi rst to uncover i t ?  
NOTE : t h i s  i s  t h e  f i r s t  p a r t  of a larger  adventu re . 
it w i l l  be necessary  to buy further tapes to comp lete 
the e n t i r e  Adventu r e .  WAR N I NG :  FOR  E XPE R I E NC E D  ADVE NTURERS 
O N L Y ! 

SAVAGE I S�AND - $25 . 50 + $ 1 . 00 p &p 

Part 2 - After s t r u g g l i n g  through Part 1 ,  you have 
t h e  c o n s o l a t i o n  o f  knowing i t s  half ov e r .  T h i s  c o n c l u d e s  
the two p a r t  Adventure . It  r e q u i r e s  you have c o m p  1 e t e d  
P a r t  1 an d r e c e i v e d  t h e  password to s t a r t  P a r t  2.  

GOLDE N VOYAGE - $25 . 50 + $ 1 . 00 p &p 

WAR N I N G :  F o r  E x p e r i e n c e d  Advent urers Onl y !  T h e  K i n g  
l i e s  near d e a t h  i n  t h e  royal  palace - you h a v e  o n l y  
t h r e e  d a y s  to b r i n g  back the e l i xi r  to cure h i m .  Journey 
through t h e  l ands o f  magic  fountains and sacred t e mp l e s ,  
stormy seas a n d  gol d ,  g o l d ,  GOLD ! 

PROGRAMS FROM MI CROSOFT 

Adventure on Di s k  
BAS I C  Comp i l er 
Edi tor/Assembl er + 

Fortran 80 
Level I I I  Bas i c 
Decat h l on C assette , 
MuMath 
MuMath/MuSi mp 
Typi ng Tutor 

C as sette 
D i sk 

D i s k  

$ 4 1  p l u s  $ 1 . 00 p&p 
$ 290 p l u s  $ 1 . 00 p&p 
$ 69 pl u s  $ 1 . 00 p&p 
$ 69 pl u s  $ 1 . 00 p&p 
$ 1 7 7  p l u s  $ 1 . 00 p&p 
$ 88 p l u s  $ 1 . 00 p&p 
$ 55 p l u s  $ 1 . 00 p&p 
$ 1 45 p l u s  $ 1 . 00 p&p 
$370 p l u s  $ 1 . 00 p&p 
$ 45 p l u s  $ 1 . 00 p&p 
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I T • s HERE AT LAST 

The LNW80 II  Mi crocomputer 

Manufactured i n  Ameri ca by LNW Research Corporati on ,  the LNW80 I I  has the fol l owi ng outstand i ng 
features : 

\ '  
o Compl etely sofb:a re and hardware COMPATIBLE 

wi th the TRS -80 Model 1 .  

o H IGH RESOLUTION COLOUR GRAPH I CS 
MODES : 

- B/W LO-RES 1 28 x 48 
- B/W H I -RES 480 x 1 92 
- COLOUR LO-RES 1 28 x 1 92 I N  8 COLOURS 
- COLOUR H I -RES 480 x 1 92 IN 8 COLOURS 

o CP/M D i s k  Operat i �g System 

4 

o Si ngl e and Doubl e Densi ty Di s k  Operati ng 
System 

o Supports 5 1 /4 i nch or 8 i nc h  F l oppy 
Di sk Dri ves 

o 48K RAM i n  TRS -80 mode pl u s  1 6K Hi gh 
Resol uti on graphi c s  RAM 

o 64K RAM i n  CP/M mode pl u s  32K Banked 
i n ,  usabl e i n  BAS I C , pl u s  the 1 6K H i gh 
Resol uti on Graphi c s  RAM 

o 4 MHz Z80A mi croprocessor - over twi ce 
the operat i ng speed of the Model 1 

o .  H I -RES COLOUR ( R -G-B } and B&W vi deo outputs 

o 3 screen d i spl ay modes 

- 64 characters x 1 6  l i nes 
- 80 characters x 1 6  l i nes 
- 80 characters x 24 l i nes 

o SOFTWARE SUPPORT 

Apart from bei ng abl e  to run al l TRS-
80 Mode 1 1 software and a 1 1  CP/M software , 
there i s  al so an extended BAS IC  i nterpreter 
avai l abl e for the LNW80 I I  usi ng most 
of the s ame commands as the TRS-80 Co 1 our 
Computer but wi th fu l l  LNW Graphi c s  
Reso l uti on , SET ,  RESET , POINT,  L INE 
and C I RCLE as wel l as speci al commands 
to generate sound effects and tones . 
TRS -80 Col our Computer BAS IC  programs 
can be transferred to the LNW wi th only 
mi nor changes . 

The LNW80 I I  i s  the i deal computer for the seri ous hobbyi st or busi nessman who i s  seeki ng a 
hi gher performance , more re 1 i ab 1 e computer to rep 1 ace h i s TRS -80 Model 1 wi thout sacri fi ci ng 
hi s i nvestment i n  software or h i s programmi ng experi ence . As of wri ti ng , we have one demonstrati on 
uni t  i n  Adel ai de . We expect to start del i veri ng computers i n  J anuary 1 983 . You may reserve 
an LNW80 I I  system by payi ng l 0% deposi t now . Trade-i ns  wi l l  be accepted . The LNW80 I I u ses 
standard Tandy or Tandy compati b 1 e d i s k  dri ves . if you al ready have a d i s k  TRS -80 system you 
may conti nue to use your ex i sti ng di s k  dri ves on the LNW80 I I .  

LNW80 I I  computer compl ete except 
for d i s k  dri ves and moni tor 

H i -Res . Green phosphor moni tor 

Super H i -Res H i t achi  RGB Col our Moni tor 

$ 2 , 750 i ncl . S . T .  

$ 260 i ncl . S . T .  

$ 1 , 250 i ncl . S . T .  

SPEC IAL OFFER - STOCK CLEARANCE 

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

The new bl ue-case Osborne 1 i s  on ' the way so we are c l os i ng out our stock of current model brown

case Osborne 1 •  s be 1 ow cost . The new Osborne wi 11 di ffer only i n  the shape and co 1 our of i ts 

case . I t  wi l l  be the same as the current model i n  every other way . Now i s  your chance to secure 

the computer bargai n of a 1 i fe time and we wi l l  accept trade-i ns  and arrange terms too ! HURRY , 

thi s offer only appl i es whi l e  stocks l ast . 

I; 
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BUY YOU PI Dt:L 3 fROM PIICR0·80 
AND SAVt: $000's 

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

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

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

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

* !YEW * * !YEW * * !YEW * 
MODEL 500 - 5 + Plt:GABYTt: PIODt:L 3 

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

$3130 

$3350 

$3800 

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

All prices are in Australian dollars, include Sales Tax and are subject to change without notice. Prices are FOB Adelaide. Add $20 road freight 
anywhere in Australia. All computers and systems carry MICR0-80's 90-day Warranty covering parts and labour. 
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SPEC I AL XMAS OFFER - $ 1 00 OFF MOST PR I NTERS 

O l i vetti Praxi s 30 Typewri ter/Pri nter 
O l i vetti Praxi s 35 Typewri ter/ Pri nter 
O l i vetti ET1 21  Typewri ter/Pri nter 

$ 795 
$ 895 
$ 1 450 

I TOH F 1 0-40P character per second 
Dai sywheel /Pri nter 

I TOH Pro-�Jri ter 851 0 ,  80 co 1 . 1 1 2 cps  
Dot  Matrix  * $ 200 OFF ! ! !  

I TOH 1 550 1 32 col . 1 20 cps  

PRI NTERS GALORE AT  UNBEATABLE PRICE S  

C A T  7 

$ 1 850 

$ 890 
$ 1 399 

M I CR0-80 h as a range of pri nters to sui t every requi rement from dot -matri x to correspondence qual i ty 
dai sywheel . Chose from the tab l e  bel ow :  

BRAND MODEL 

STAR DP 
E PSON �1X -·80 
E PSON MX-80 I I 
E PSON MX- 1 00 
MI CROL I NE 83A 
MI CROL I NE 84 
M ICROL I NE 84 
C I TOH 85 1 0  
C I TOH Ml 550 
DATA SOUTH DS - 1 80 
OL I VETTI PRAX I S30 
OL I VETTI PRAX I S35 
OL I VETTI ET1 2 1  
OL I VETTI ET221  
I TOH F l O  40P 
I TOH F l O  40S 

NOTES · The fol l owi ng 

TYPE+ 
- BI D I RECTI ONAL 
·· LOUER CASE 

PAPER FEED 

- I NTERFACES 

FRE I GHT 

TYPE SPEC I F I CATI ONS 
COL SPEED B I -D IR  LOWER PAPER 

CPS CASE FEED 

Dt4 80 80 y ND 
OM 80 80 y FULL 
Df·1 80 80 y FULL 
OM 1 32 1 00 y FULL 
OM 1 32 1 20 y FULL 
OM 1 32 200 y FULL 
OM 1 32 200 y FULL 
OM 80 1 1 2  y FULL 
OM 1 32 1 20 y FULL 
DM 1 32 1 80 y FULL 
0\-J 1 00 5 N FULL 
ow 1 00 6 N FULL 
ow 1 32 1 2  N FULL 
ow 1 32 1 6  N FULL 
mJ 1 32 40 y FULL 
mJ 1 32 40 y FULL 

symbol s a1�e used · 

OM = DOT MATR I X · OW = DAI SYWHEEL  
Y = YES N = NO 

F/T 
F 

FiT 
F/T 
F/T 
F/T 
F/T 
F/T 
F/T 

T 
F 
F 
F 
F 
F 
F 

GRAP H I CS 

BLOCK 
BLOCK 
HI RES 
HI ·-RES 
BLOCK 
H I -RES 
H I -RES 
HI ·-RES 
HI · · RES 
OPT . 
NO 
NO 
NO 
NO 
NO 
NO 

FULL - means Lowercase descenders go bel ow l i n e  

I NTER 
FACES 

p 
p 
p 
p 

P/S 
p 
s 
p 
p 

P/S 
p 
p 
p 
p 
p 
s 

NO - means Lowercase descenders do not go bel ow l i ne 
F - means Fri c t i on Feed 
T means Tractor Feed 

FRE I GHT PRICE  

l $ 575  
1 $ 899 
1 $ 999 
l $ 1 500 
1 $ 1 599 
1 $2220 
1 $2340 
l $ 1 099 
1 $ 1 499 
l $2590 
1 $ 895 
1 $ 995 
2 $ 1 500 
2 $2650 
2 $ 1 950 
2 $21 90 

F/T - means both Fri cti on and Tractor feed i nc l uded i n  the pri ce 
P = PARALLEL { Centroni c s ) S = SER I AL ( RS232 ) 

l - Add $ 1 0  for road fre i g h t anywhere i n  Austral i a  
2 - Add $20 for road frei ght anywhere i n  Austral i a  

WEEKLY 
PAY -
MENTS* 

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

Note Pri ces subje�t to change wi thout noti ce . Pri ces quoted i nc l ude Sal es  Tax at the 1 7 . 5% rate . 

Cal l or wri te for more detai l s .  

ENHBAS 

$ 51 . 95 + $ 1 . 00 p&p 

ENHBAS add s  over 30 new commands and functi ons 
to your BAS I C  i nterpreter i nc l ud i ng  h i gh  
s peed SOR T ,  1 abe l  s in  BAS IC , RESTORE to  
any 1 i ne  number_, WH I LE -WEND for  structured 
programmi ng , SCROLL , LEF T ,  I NVERT , DRAW 
and PLOT to gi ve you ease of control over 
graph i c s , SOUND and PLAY to add real i sti c 
sound effects and many more . Makes programmi ng  
a breeze ! Avai l abl e for  Mode l  1 or 3 ,  
d i s k  o r  cassette - spec i fy whi ch when orderi ng . 

SCARF MAN 

Cass ette $ 1 6 . 95 + 60¢ p&p 
D i s k  $ 2 2 . 95 + 60¢ p&p 

SCARFMAN an AMAZE i ng  g ame known i n  the 
arcade s  as Ghostmuncher or  P acman . Thi s 
i s  by f ar the  best i mp l ementati on of thi s 
thri 1 1  i ng arcade g ame t h at we h ave seen 
on the  TRS -80 . I t  comes camp l ete wi th  
real i sti c sound s , fast  acti on and n i ne  
1 eve 1 s of p 1 ay . SCARF MAN wi 1 1  support 
the u s e  of Al p h a  Products J oysti c k s . 

Spec i fy Model  1 o r  Mode l  3 .  
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D I SK OPERATI NG SYSTEMS FOR TRS-80/SYSTEM 80 COMPUTERS 

You c an i ncrease your programmi ng product i vi ty ,  the executi on speed and • user fri end l i ne s s  .. of your 
programs by us i ng an enhanced D i s k  Operati ng System ( DOS ) . M I CR0-80 recommends DOSPLUS and NEWDOS 
80 accordi ng to your requi rements and experi ence . 

USERS REQU I REMENTS RECOMMENDED 
DOS 

PRI C E  ORDER I NG 

I NFORMATI ON 

�----------------------------------------�------------�-------�------------------� 
Si ngl e-si ded Di s k  Dri ves , Economy , Fi rst-T i me 
User ( requi res TRSDOS & D I SK BAS I C  MANUAL to 
suppl ement DOSPLUS MANUAL . 

Si ng l e or Doub l e- si ded Di s k  Dri ves , any track  
count 5 i nch  or 8 i nc h . Fi rst-ti me or 
experi enced user want i ng Fuss-Free , Bug-Free 
easy to understand , but very powerfu l DOS whi ch 
s upport vari abl e l ength records up to 255  Bytes 
l ong wi th stand al one manual . Hi gh degree 
of compatab i l i ty wi th  TRSDOS . 

DOSPLUS 3 . 3  

DOSPLUS 3 . 4  
H i gh ly  

Recommended 

$ 99 . 95 

$ 1 49 . 95 

Spec i fy Model 1 or 
Model 3.  I f  Model J 

· whether s i ng l e or 
doub l e dens i ty .  

Spec i fy Model 1 or 
Model 3 .  If Model  
l whether s i ngl e or 
doubl e  densi ty 

Si ngl e or Doubl e- s i ded s i ngl e or doub l e dens i ty NEWDOS 80 
di s k  dri ves , any track count . 5 i nch  or 8 i nch . Vers i on 2 . 0  
Experi enced user who has  al ready u sed TRSDOS and 

$ 1 69 . 00 Spec i fy Model l or 
Model 3 

understands the manual . Requi res the most power 
ful DOS avai l ab l e and i s  prepared to l earn the 
somewhat comp l i cated Syntax . Req u i res fl exi bl e 
and powerful  fi l e  handi ng i n  BAS I C  i nc l udi ng 
vari abl e l ength records up to 4096 Bytes l ong . 
Defi ni tely not for the Beg i nner . 

NEWBAS I C  $99 . 95 PLUS $ 1 . 20 P . &P .  

BAS I C  i s  the programmi ng l anguage used o n  most mi crocomputers .  One o f  i ts mai n l i mi tati ons i s  i t s  
unstructured nature whi ch not o n l y  l eads to  unti dy and comp l i c ated code but al so  al l ows very l i ttl e 
portabi l i ty of code from one program to another . NEWBAS I C  overcomes thi s l i mi tat i on by addi ng 
PROCEDURE CALLS and enab l i ng you to defi ne BLOCKS thus l ocal i s i ng parts of your program yet enab l 
i ng you to pass  parameters to the remai nder of the  program . Hi th  NEt�BASI C  l oaded on top of your 
BASI C  i nterpreter , you have the fami l i ari ty and i nteracti ve nature of BASI C  wi th  many of the 
advantages of PASCAL . NEWBAS I C  adds the fol l owi ng faci l i ti es to your i nterpreter . 

COMMANDS & FUNCTI ONS 

BREAK 
CALL 
C.ONT 
DEF BLOCK 
DEF END 
DEF FUNCTI ON 
DEF PROCEDURE 
F I ELD @ 
&F I ND 
&FN 
t4ERGE 
MOVE 
PLUG 
RESERVE 
STRI NGS 
T I ME 

l et s  you program commands for breakpoi nts . 
now you h ave procedures and sub-programs i n  BAS I C . 
conti nue after a break by just  pre ss i ng enter . 
l ocal i se parts of your programs yet pass  parameters . 
end of a BLOCK , FUNCTI ON ,  or PROCEDURE . 
start of a mul ti - l i ne functi on . 
start of a CALLed procedure . 
poi nt stri ngs at any part of memory . 
fi nd stri ngs very qui ck l y ,  anyw�ere i n  memory . 
acces s  to mul ti - l i ne functi on s  
Very s peedy l oadi ng o f  programs 
copy memory anywhere , fi l l  i t  wi th anythi ng ,  fast 
chai n + pack  parts of your program , keep ru�ni ng . 
reserve and rel ease protected memory as you run . 
extend and reduce stri ng space  when you want to . 
measure the t i me taken by any l i nes  i n  your program .  

0 . 3K 
* 
O . l K  
* 
* 
** 
* 
0 .  l K 
0 . 5K 
** 
*** 
0 . 3K 
*** 
0 . 3K 
0 . 2K 
l . OK 

NewBas i c has a 2 . 9K mandatory root . 
* 5 . 0K i n  total for bl ock s . 
** 0 . 5K for functi on s  i n  add i t i on to b l ocks . 
*** l . OK for segmented overl ayi ng . 

NEWBAS IC  requ i res a s i ngl e d i s k  dri ve TRS-
80 l or  3 wi t h  at 1 east 32K of RAM u s i ng 
TRSDOS , NEWDOS , or NEWDOS 80 Versi ons 
1 or 2 .  

NEWBASI C  requi res a s i ngl e d i sk dri ve TRS-80 l or 3 wi th  at l east 32K of RAM usi ng TRSDOS , NEWDOS , 
or NEWDOS 80 Ver s i ons 1 or 2 .  

-0000000000-
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M ICRO BRAND PR I X  
I 
I 

BV RON SULLY 
I 

,I 

FUNCTION KEYS:  l 
( = INCREASE SPEED 

I 
I 

\ = DECREASE SPEED ,. 
< = MOVE LEFT 

I 
I 

> = MOVE R I GHT i' 
l 

PRESS "B"  TO RETURN TO BAS I C  .• 
PRESS ANV OTHER KEV TO START I I 

CHAMPION SCORE = (l .I I 
2ND BEST SCORE = l) 

I .  3RD BEST SCORE = (I 

***** 

i 
I 
Iii 

I 

I 
B 
I 
I 

I 
I 

" r 

.J 
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PASSWORD L I I / 1 6K - by A. P ark ***** 

��.} �: :·) t�i.:� �: t:; f;j 
•::' !/l(·.;t\�i ) ; 

�i:� i:.� l�.\ �� �� f) i '� 
����t;bit:� !'. 

J �.t,�.:��{f 

Pas sword i s  a s hort machi ne l anguage routi ne for non-di s k  systems whi ch al l ows the u ser to put 
the computer i nto a perpet u a l  l oop unti l he  enters a four l etter code , speci fi ed by the user , 
whi ch , when entered , returns control to BAS I C . 

The program i s  l oaded from c as sette by typi ng : 

SYSTEM then press ENTER/NEWL I NE 

T hen type : -

PASSWD and press  ENTER/NEWL I NE 

When l oaded the program wi l l  t hen automati cal l y  run and set memory s i ze and di sp l ay the f o l l owi ng 
message : -

** PASSWORD I N I T I AL I ZED ** 

In order to access  the routi ne from BAS I C , type : 

LSET and press ENTER/NEWL INE  

The  di spl ay wi l l  t hen s how : -

** ** TERMI NAL ON STAND-BY ** ** 

The computer i s  now i n  a perpetual  l oop whi ch c an not be broken by pres si ng RESET . I n  order 
to regai n contra 1 of the machi ne the correct pas sword mu st be entered - i ncorrect words are 
i gnored . Consequentl y ,  a BAS I C  program can be stopped ( usi ng the BREAK key ) , type i n  LSET , 
( go and get some coffee ) ,  return and type i n  the pas sword , then type CONT and your program con
ti nues ! 

The routi ne i tsel f i s  very s i mpl e i n  structure , an i ni ti al i zat i on procedure sets Memory Si ze 
and LSET poi nters and t hen returns to BAS I C . Once LSET i s  typed i n ,  t he program tests characters 
typed i n  on t he keyboard wi t h  the pre-defi ned password . The pas sword must pass four tests ( one 
for each character ) and i f  t hey are OK then i t  returns control to BAS I C , otherwi se i t  wai ts  
unti l the correct password i s  entered . 

For the program to run automati c a·l l y ,  i t  must be typed i n  u s i ng an Edi tor Assemb l er such as 
the Radi o Shack  EDTASM or Mi crosoft Edi tor Assemb 1 er P l u s . You shou l d  enter the source code 
starti ng wi th  the 1 i ne numbers i n  the thi rd co 1 umn of t he 1 i sti ng . I f  you do not h ave an Edi tor 
As semb l er ,  you shou l d  u se the Edi t Memory funct i on of a moni tor to enter the obj ect code i n  
t he fi rst two col umns of the l i st i ng .  You shou l d  use  a l ow memory moni tor such a s  Tandy ' s 
TBUG or ZMONL from the M I  CR0-80 Software L i brary . The 1 6K versi on of BMON or ZMONH are not 
sui tabl e as they occupy the same memory areas as the program bei ng entered . When you have entered 
the program vi a the moni tor , make a System tape h avi ng the fol l owi ng parameters : -

START 
7F2B 

END 
7FFF 

ENTRY 
7F2B 

As thi s program i s  for a L I I / 1 6K mac h i ne the command fi l e  on the d i stri buti on di s k , { PASSWORD/CMD ) ,  
wi l l  automati c al l y  l oad l eve l 2 BAS I C  wi t h  the pas sword program i nto your machi ne . 

A smal l BASI C  program i s  a l so supp l i ed whi ch al l ows you to change the password whi l e  the program 
i s  i n  memory . Oh yes , I near l y  forgot , i f  you h ave a l ready 1 oaded thi s program and typed LSET 
I suppose you want to know the password , wel l i t ' s  TEST . 
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If you type the program i n  u s i ng an Edi tor Ass emb l er and you wi s h  to change the password , c h ange 
the Hex va 1 ues in 1 i nes 860 and 890 to the hex va  1 ue of the requi red characters . If you are 
us i ng a moni tor change the val ues i n  the fol l owi ng memory l oc at i on s  to the hex val ues requi red 
before you punch out the t ape . 

7FB8 l st character 
7FB9 2nd character 
7FBA 3rd character 
7FBB 4th character 

- 0000000000 -

***** THE GAME OF OTHELLO - by Peter R .  Smi th  ***** 

The game of OTHELLO i s  p l ayed on an 8 by 8 gri d { l i ke a chess-board } .  The object of the game 
i s  to occupy more squares than your opponent . 

You are each gi ven two squares to start wi th , i n  the two di agonal l y  opposi te corners of the 
centre four squares of the board . 

On your turn , you p 1 ace one more square of your co 1 our ( or shape i n  the computer versi on } , BUT 
thi s square must be p 1 aced so that at 1 east one of your opponent • s squares i s  di rect l y  in 1 i ne 
between the square you just p 1 aced and another of your exi sti ng squares . The di recti on of the 
l i ne can be hori zontal , vert i c al or di agonal . When you do thi s ,  al l the squares di rectl y  i n  
1 i n e  between two of your squares are c aptured and become yours . As there are ei ght poss i  b 1 e 
di recti ons that these l i ne s  c an be i n ,  and each l i ne cou l d  capture or " f l i p" more than one square , 
i t  i s  pos s i bl e  to "f l i p" several squares i n  one turn . 

I f  you are not too sure of the ru l es of p l acement , fo 1 1  ow the i nstructi ons for 1 oadi  ng the game 
and get the computer to p l ay a game aga i nst i ts e l f  so that you can see wh at goes on . 

When the game starts you wi l l  be asked how many p 1 ayers there are to be - 0 ,  1 or 2 .  I f  you 
enter " 0 "  the computer wi 1 1  p 1 ay both hands i tse  1 f .  A " 1 "  wi 1 1  a 1 1  ow you to p 1 ay agai nst the 
computer and a " 2 "  wi l l  l et two p l ayers use the computer as a pl ayi ng board . 

I f  the computer i s  p 1 ayi ng one or both hands i t  wi 11 then ask for the strategy 1 eve 1 that i t  
i s  t o  adopt . There are 6 di fferent strategi es  rang i ng from 0 { random l egal moves ) and 1 { maxi mum 
gai n s  per move ) through 2 , 3 , 4  ( varyi ng combi nati ons of gai n and pos i ti onal p l ay }  to 5 ( pure 
posi ti onal pl ay ) . ( The  computer • s  choi ce of pl ay i s  randomly sel ected from al l pos s i bl e moves , 
sati sfyi ng the best outcome for the parti cul ar strategy i n  use , so the chances of seei ng i t  
pl ay the same game twi ce are very remote ) .  

The on ly other thi ng that you have to do i s  tel l the computer whi ch square you want to use . 
Th i s  i s  done by enteri ng the number of the square i n  response to the prompt " YOUR MOVE" . I t  
someti mes h appens that i t  i s  not possi b l e t o  make a l egal  move - i f  thi s does occur t h e n  enter 
" PASS "  i n  response to the prompt . The computer wi l l  check your move and i f  it i s  not l egal , 
respond wi th " BAD MOVE " and demand a good move . 

I f  one p 1 ayer PASSes { 1 ega l ly )  and there are no moves 1 eft for the other p 1 aye r ,  the  game ends 
before al l 64 squares have been u sed . The game al so  ends ear l y  if one p l ayer c aptures al l of 
hi s opponent • s  squares . 

Whi 1 e the computer i s  checki ng your move , or 1 ook i ng for the best move to make i tse  1 f ,  you wi 1 1  
see the word " TH I NK I NG "  f l ashi ng at the bottom of the scori ng area . Thi s i s  to l et you know 
the computer i s  TH I NK I NG and has not gone to s l eep ! 

- 0000000000 -

***** LOAN CALCULATI ON PACKAGE ( L I I  - 1 6K )  - by K . W . Gl asson ***** 

Th i s  program computes var i ou s  f i gures re 1 ati ng to 1 oans where i nterest i s  ca 1 cul  ated on a dai l y  
reduci ng , capi tal i sed month l y  basi s ,  e . g .  bui l d i ng soci ety hou s i ng  l oan . 

The formu l a  on wh i cH the program i s  based i s  R=L/A where : 

R = repayments per month 
L = l oan amount 
A = ( 1 -VT ) / I 
v = 1 / ( l +I )  
T = term of l oan i n  month s  
I = i nterest rate/1 200 

There are fi ve separate cal cul ati ons avai l ab l e .  They are : 
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1 .  Repayment Cal cul ati on Gi ven the amount borrowed , i nterest rate and term of l oan i n  years , 
1 t  w1 l l  c a l cu l ate the monthly  repayment and the approxi mate total  i nterest whi ch wou l d be 
pai d over the ful l term of the l oan . ( Th i s secti on i ncorporates a faci l i ty to i nc l ude i nsurance 
i nstal ments wi t h  l oan repayments whi ch  was appl i c ab l e to my si tuati on when I wrote the program .  
I f  not requ i red , t h e  amounts can b e  entered a s  zero o r  the rel evant program l i ne s  del eted ) . 

2 .  Remai ni ng term Ca l cu l ati on Gi ven the current l oan bal ance , i nterest r ate and amount of 
month ly repayment , th1 s w1 l l  c al cul ate the l ength of t i me remai ni ng unti l the l oan wou l d  
b e  pai d out ( e . g .  I f  you deci de t o  pay a n  extra $30 . 00 per month , how l ong wou l d  the l oan 
then run ) . 

3 .  Remai ni ng Bal ance C a l c u l ati on Gi ven the current l oan bal ance , i nterest rate and amount 
of month ly repayments th1 s secti on wi l l  c al cul ate the bal ance remai ni ng after a gi ven peri od 
of t i me .  

4 .  Di s secti on of repayments G i ven the amount of the l oan , i nterest r ate , monthly repayment 
ari'<1 term of I oan , 1JlfS secti on shows how much  of each repayment i s  i nterest and how much 
goes toward reduci ng the pri nci pa  1 .  It a 1 so  ca  1 cu l ates  tot a 1 i nterest to date year by year 
and shows l oan bal ance ( pri nci pal ) month by month . 

5 .  Repayment F actor Ca l cul ati on Thi s sect i on cal cul ates a repayment ' factor ' for a gi ven i nterest 
rate . The factor 1 s the amount of repayment per month per $ 1 , 000 . 00 borrowed , e . g .  for 
i nterest rate of 1 2 . 75% and term of 25  years the factor i s  1 1  . 09 so  the monthly  repayment 
for a l oan of s ay $32 , 000 over 25 years i s  32 * 1 1 . 09 or $354 . 88 ( th i s secti on was i nc l uded 
as a source of factors for a ready-reckoner u sed at my pl ace of work . )  

Bei ng a dai ly  reduci ng i nterest c a  1 cu l  at i on , the i nterest charged wi 1 1  depend on the number 
of days between repayments , and to provi de an acceptab l e  average , I h ave used 30 . 4 1 67 as the 
number of days per month . Thi s i s  365/ 1 2 .  

Secti ons 1 ,  2 ,  3 and 4 ass i gn two vari abl es t o  each fi gure entered by the  u ser . C al cu l at i on s  
are then done usi ng only  o n e  o f  each pai r o f  vari abl es so  that h avi ng entered your part i cu l ar 
fi gures once i n  any of the above secti on s ,  i t  i s  only  necessary to h i t  ' New L i ne • ( Enter ) i n  
response t o  t h e  i nput statements i n  any other secti on i f  your wi s h  t o  d o  further ca  l cu l  ati ons 
u s i ng the same i nput dat a .  

E ach  secti on i s  c l ear l y  i denti fi ed i n  t h e  program l i st i ng by Headi ng and under l i ni ng ,  and each 
i s  ful l y  sel f-contai ned so they c an be  i ncorporated as subrouti nes i n  another program to sui t 
the requi rements of the user . 

The program when RUN asks  the  u ser to enter fi gures for Loan amount , I nterest rate , etc . and 
these shou l d be entered wi thout dol l ar s i gns , commas , percent symbol s etc . 

E . g .  $32 , 000 . 00 - enter as 32000 
1 2 . 75% - enter as 1 2 . 75 

Remai ni ng term and remai ni ng bal ance cal cul ati ons  take a few s econds to arri ve at the answer , 
especi al l y  for l onger terms - j ust be pati ent . 

**** U N I T  CONVERS I ON **** 
COLOUF� C O M P U T ER 

1 0  � * * *  DEGREE CONVERS I ONS * * *  
20 � * S I LV I O  G R E C O  * 
30 � * R I VE R V I EW C O U R T  * 
40 � * MAR I BYRNONG V I C .  * 
50 ' ** * * * * * * * * * * * * * * * * * ** * * * * *  
60 C L S  
70 GOSUB 1 1 1 0 
80 REM*** COPYR I GHT C C )  1 98 0  
9 0  CLEAR200 

1 00 C L S : Z = 1 4 2 :  PR I N Tl 'S! Z , " ME NU " : PR I 
NT@ Z +32 , " * ·IH�·* 1 1 :  Z =225 

1 1 0 PR I NT@ Z , 1 1  1 .  TEMPERATU F�E ( F ,  
C )  1 1 ; :  P F< I NT @ Z + 3 2 , " 2 .  D I S T A N C E  

< �VI I , 1<11 > I I ; :  PR I N T ls Z + 6 4 , " 3 .  L E N G T H  
< CI1 , I N  + C M , F T ) I I ; :  PR I NTI:li! Z  

+96 , " 4 .  W E I G H T  < ST , KG > " ; : P  
R I NT ls Z + 1 28 ,  " 5 .  E X I T "  
1 20 Gl$= I NI<EY$ : I F  Gl$ =  I I  I I  THEN 1 20 
1 30 Q= V A L ( Q $ ) : I F Q )5 OR Q( 1 THE 
N 1 :.;-:�0 

- 0000000000 -

1 40 ON Q G O TO 1 50 , 350 , 520 , 930 , 1 2  
1 0  

1 :'i 0  C L S  

1 60 PFi: I NT " D E G . F ···· > DEG . C 
PFi:ESS , F � I I ; 

1 70 F'R r N T S T I:.: I N G �i c: :::2 !' " -·- . . , 
1 80 PF� I NT " DE G . C -- > DEG . F 

PRE!3S � C " I I ; 
1 90 P R I NT S TR I NG$ ( :32 ,  II .... . .  ) 
2 0 0  A !li::: I N K EY�i : I F  A!li !::: II F I I  TI· .. IEN270 

E L S E  IF f.�<_li:::: II c I I  T H E N  2 2 0  
2 :l 0 C30 T D  2 0 0  
2 :.�:�0 CL..�3 

2::::;0 I NPUT 1 1  I NP U T  C E N T  I GR�iDE VALLIE 
I I ; (� 

250 P R I NT@.224 , C ;  " DE G . C == " ;  F ;  " DE 
13 . F "  
2 6 0  GOTO �5 1 0 
2 7 0  C L S  
2 8 0  I NPUT 11 I NF'LI T  F AHI:.: E NHE I T  V A L U E  

" ; F  
2 9 0  C =  < F-�5 2 ) ·ll·=i / 9  



3 0 0  P R I N T@ 2 24 , F ; " DE G . F = " ; C ; " D E 
G .  C "  
3 1 0  FOR X = 1 T O 1 000 : NE X T  X 
3 2 0  P R I N T@4 1 9 , " AN Y  M O R E  C O N V E R S I  
D N S  < Y I N > "  
3 3 0  S $ =  I NI<EY $ : I F  S $ =  I I  y I I  THEN 
5 0  ELSE IF S $ = " N "  THEN 1 00 
3 4 0  G CJ T O  3 30 
:3 50 C L S : PR I N T " M  I .  - > KM . 

PRESS , M ' I I ; 
3 6 0  P R I NTSTR I NG $ ( 32 , " - " ) 
3 7 0  P R J: N T " �< M . - >  M I . 

F'R E S�3 , �:: , II ; 
3 8 0  F' R I NTSTii i N G$ C32 ,  " - " ) 
3 9 0  Q $ =  I NKEY$ : I F  G1$= II M II T H E N  4 8  
0 E L S E  I F  Q$ = " K "  T H E N  4 1 0  
400 GOTO 390 
4 1 0  C L S : I NF' U T " I NP U T  I< I L CJ M E T R E  VA 
L U E  " ; I< 
4 20 M=�::* . 6 2 1 37 
4 3 0  PR I N T@22 4 ,  I< ; " 1< 11 . = "  ; M ;  " M  I • " 
4 4 0  F O R  X = 1 T0 1 0 00 : N E X T  
450 P R  I NTl94 1 9 ,  " AN Y  M O R E  C O N V E R S  
I O N S  < Y I N > "  
4 6 0  Q$::: I N K E Y�; : I F  G!$ =  I I  y I I  THEN ::;; 
50 E L S E  I F  Q $ = " N "  T H E N  1 00 
4 7 0  G CJTO 460 
4 80 CL S : I NF'U T " I N P U T  M I LE V A L U E " 
; M  
4 90 I< =M* 1 . 6 0 9 3 4 4  
500 P R I NT@224 , M ; " M I . = " ; 1< ; 1 1 K M . " 
5 1 0  GCJ T0440 
520 CL S : F'R I NT 11 F T . / C M . C O N V E R S I ON 
S P R ESS ' T '  " ; 
5 3 0  P R I N T S T R I NG $ ( 32 , " - 11 ) 
5 4 0  P R I N T 11 I N . / CM .  C O N V E R S I ON S  

P R E S S  > S ' I I ; 
550 P R I I\JTSTR I NG $  ( 32 ,  1 1 - " ) 
5 60 Q$= I NKEY$ : I F  Q $= " T "  T H E N  7 5  
0 E L S E  I F  Q$ = " S "  T H E N  5 8 0  
5 7 0  G D T O  5 6 0  
5 8 0  CLS : P R I NT " CM . - >  I N .  

P RESS , C ' I I ; 
5 9 0  P R I N TSTR I NG $ ( 32 , " - " ) 
6 0 0  P R I NT " I N .  - >  CM . 

P R E S S  ' I ' " ; 
6 1 0  P R I N TS T ii i NG $  ( 32 ,  " - "  > 
620 Q $ =  I NKEY $ : I F  Q $ = " C 11 T H E N  7 1  
0 E L S E  I F  Q$::: I I  I I I  T H E N  6 4 0  
6 3 0  G O T O  6 2 0  
6 4 0  C LS : I NP UT " I NP U T  I NCH V A L U E  I I  

; I 
6 5 0  C = I * 2 . 5 4  
6 6 0  P R I N T@ 22 4 , I ; " I N .  = " ; c ;  " CM . " 
6 7 0  F O R  X = 1 T0 1 0 0 0 : N E X T  

1..; 

680 PR I NTf94 1 9 ,  " AN Y  M CJ R E  C O N V E R S  
I CJN S  < Y I N > "  
690 Gl$= I NK E Y$ : I F  Q $ = " Y "  T H E N  5 8  
0 E U3 E  I F  Q$ = " N "  T H E N  1 00 
700 G CJ T O 6 9 0  
7 1 0  C L S : I NP U T " I NP U T  C E N T I M E T ii E  V 
AL. U E  " ; C  
7 2 0  I = C / 2 . 54 
7 3 0  F'R I N TI:9224 , C ; " CM .  :::: " ; I ;  " I N .  I I  

7 4 0  GOTO 680 
7 5 0  C L S : P R I NT " F T . / I N .  -> C M . 

P R E S S  > F '  I I ; 
7 6 0  F'R I N T S Tii i NG $  < 3 2 ,  " - "  > 
7 7 0  F'R I N T " C I1 .  - >  F T . / I N .  

P F� E S S  , M ' I I ; 
780 P R I N T S T R I NG $  ( 3 2 ,  " ·- " > 
790 Q $ =  I NK E Y$ : I F  Q $ = " F "  T H E N  8 9  
0 E L S E  I F  Q $ = " M "  T H E N  8 1 0  
El O O  GCJ T D  7 9 0  
8 1 0  C L S  
8 2 0  I NP UT " I NF'U T  C E N T I M E T R E S  V A L U  
E " ; M  
B 3 0  F = M / 3 0 . 4 8 
840 P R I N T @ 2 2 4 , M ; " CM .  = " ; I N T ( F ) ; "  
FT . " ;  I N T ( ( ( F·-- I NT ( F ) > * 1 20 )  + .  5 )  I 1 
o ;  " I N .  " 
8 5 0  F O R  X = 1 TD 1 00 0 : N E X T  
8 6 0  P R  I N T1g4 1 9 ,  " AN Y  M O R E  C O N V E R S  
I ON S  < Y I N > "  
8 7 0  Gl$ =  I NK E Y $ : I F  Q $= " Y "  T H E N  
75 0  E L S E  I F  c.l $ = " N "  T H E N  1 00 
880 G CJ T 0 8 7 0  
!3 90 C L S : I NP U T " I NP U T  ' F T . , I N . ' V A  
L U E S  " ; F , M  
9 0 0  F = F +M / 1 2 : M == F * 3 0 . 4 8 
9 1 0  F'R I NT 1g 22 4 , F ;  " F T . = " ; M ;  " CM .  I I  
9 2 0  G O T 0 8 5 0  
11 30 C L S : P R I I\IT 1 1 S T .  / L.B S . -- > K G . 

P R E S S  ' S '  I I ; 
f:i' 40 F'R I N T S T R  I N G $  ( 3 2 ' 

I I - I I ) 
115 0  F'R I N T " I< G . - >  S T . / LB S . 

P H E S S  :• I< " I I ; 
9 60  P R I N T S T R I NG $ ( 32 , " - 11 )  
<:no Gl $ =  I N K E Y $ : r F Q $ = " s I I  T H E N  9 9  
0 E L S E  I F  Q$ ::: I I �::: I I  T H E N  1 06 0  
11!30 G O T O  9 7 0  
9 9 0  C L S : I NF'U T 11 I N F' U T  ' S T . , LB S . ' V 
AL. U E S  I I ; s , K :  S = S + I< /  1 4 :  I F  N O T  < I<< 1 4  
> T H E N  9 9 0  
1 000 I<= S * 6 . :::::5 0 3  
1 0 1 0  F'R I N T @ 2 24 , S ; " ST .  = 1 1 ; K ; " I<G . 1 1  
1 02 0  F O R  X = l TO 1 0 00 : N E X T  
1 0 3 0  F'R I N TJ:94 1 9 ,  " AN Y  110 R E  C O N V E R S  
I ON S  < Y I N > "  

1 040 Q$ :::: I 1\l�::: E Y $  = I F  (] $::: I I  y I I  THEN 9 
30 E L S E  I F  Gl $ = " N "  T H E N  1 00 
1 0 5 0  GCJT 0 1 040 
1 060 CLS : I 1\IPUT I I  I N P U T  I <  I l.. O G R A M S  v 
AL. U E  I I ; I< 
1 0 70 S = I N T < K* . 1 5 7 5 > : S L = I N T C < K * . 1 
5 7 5 - S > * 1 4 + . 5 ) : I F S L > 1 3  T H E N  S = S +  
1 : SL. = O  
1 0 8 0  P R I N T f9 2 2 4 , K ;  " K G .  = " ; S ;  " S T .  
I I ; SL. ; " L B S . I I  
1 0 9 0  G CJ T O  1 0 2 0  
1 1 00 E N D  
1 1 1 0 F'R I N T@ 1 0 , " I N S T R U C T I ON S " : PR I  
N TI:ii!4 2 '  " '*" *'** 'it * * * * * * *  I I  

1 1 2 0  F'R I 1\I T "  T H I S  P R O G R A M  W I LL ENA 
BLE YOU TO MAKE 4 D I F F E R E N T  CDNV 
EI� S I O N !3 . II 

1 1  :�::.0 F'R I NT 11 T H E  M E N U  S H O W S  Y O U  TH 
E D I F FE R E N T C O N VERS I ON S , I F  Y O U  W 
A N T  A I I  
1 1 4 0  F'R I N T " F' A R T I C U L A R  C O N V ER S I ON 
, T H E N  Y O U  P R E S S  T H E  C O R R E S P ON D ! 
N G "  
1 1 5 0  F'R I NT " N U MB E R . T H E  L E T T E R S  
B E S I DE T H E  CONVERS I ON S  A R E  TO I N  
D I CATE I I  
:l 1 6 0 F'R I N T " C O N V ER S I ON T Y P E  , E . G 

< F , C >  M E A N S  F A H R E N H E I T  A N D  
C E N T I G R A D E . "  
1 1 7 0  FOR X = 1 TO 1 0 0 0 : N E X T : P R I I\I T @ 4  
50 , " F' R E S S  S P A C E  B A R  T O  C O N T I NU E "  
1 1 f::10 Q$ ::: I N�:� E Y $ : I F  Q $ = " I I  T H E N  1 
200 
1 1  1�0 G O T O  1 1 8 0 
1 20 0  G D T O  9 0  
1 2 1 0  C LS : E N D  

1 0  , 
20 , 
30 , 
40 , 
50 :o 
6 0  C L S  

* * * *  U N I T  C O N V E R S I ON * * * *  
H I TA C H I P E A C H  

* * *  D E G RE E  C O N V E R S I ON S  *** 
* S I L V I O  G RECO * 
* R I VE R V I EW C O U R T  * 
* M A R I B Y R N O N G  V I C .  * 
* * * * * * * * ** * * * * * * * * * * * * * * * *  

7 0  G O SLJB 1 2 6 0  
8 0  R E M * * *  C O F' Y R I GH T C C >  1 9 80 
<70 C L EA F\200 
1 00 C L S : L O C A T E 3 5 , 7 : P R I N T " M E N U " 
1 1 0 L O C A T E 3 5 , €3 : P R I NT ST R I N G $ ( 4 , " * " > ; 
1 2 0 L.. CJC�H E 2 4 , 1. 0 :  F'R I N T " 1. .  T E M P E R A T U R E  ( F 
, C > I I  

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

w 

z 
0 

-.....J 

c... 
c::: 
z 
rr1 

\.0 
CP 
N 

::s:: � 
('"") 
:::0 
0 

I 
CP 
0 

'"0 
)::a 
Ci) 
rr1 

N 
N 



M: 

1 3 0 L O C A T E 24 � 1 1 : F' R I N T " 2 .  D I S T A N C E  

. K > I I  
1 4 0 L O C A T E 2 4 � 1 2 : P F� I NT " :3 .  L E N G T H  
M , I N  + C M , F E E T ) " 
1 50 L..CJ C A T E 2 4 , 1 3 : F' R I N T " 4 .  WE I GH T  
, KG )  I I  
1 6 0 L CJ C A T E 24 , 1 4 n PR I N T " 5 .  E X I T "  

< M  

< C  

( C' ,:J 

1 70 (.;1 $ := I N I< E Y $ :  I F  Cl $ =  I I  I I  T H E N  1 70 E L S E  1 80 
1 8 0 Q = V A L C Q $ ) : I F Q ) 5 OR 0 < 1 T H E N 1 7 0 
1 9 0 ON Q G O T O  2 00 , 4 2 0 , 6 1 0 � 1 06 0 , 1 36 0  

2 0 0  C L S  
2 1 0  L O C A T E  7 , 8 : F' R I N T " F O R  F A HR E N H E I T  T O  
C E N T  I C3R A D E  C O N V ER S I ON P R E S S  ' F '  " 
�:� 2 0  L O C A T E 1 !5 ,  7 :  P R I N T !3 T R I NG $  < 4 9 �  " -- " ) ; 
z:::o L O C A TE? , 1 0 :  P R I N T "  F O R  C EN T I G R A D E  TO F 
A H R E N H E I T  C O N V E R S I ON P R E S S  " C ' "  
240 UJC {HE 1 5 ,  1 1 :  P R I N T S T R I N G $  ( 49 ,  " - " ) ; 
2 5 0  A $ =  I N K E Y $ : I F  A $ := II F I I  T H E N 3 3 0  E L S E  I F  

A $ = " C "  T H E N  2 7 0  
2 6 0  (3 0 T O  2 5 0  
2 7 0  C L S  
2 8 0  L O C A T E 2 7 , 6 : PR I N T " I NP U T  C E N T I G R A D E  V A  
L U E " 
2 9 0  P R I NT : F' R I N T T A B < 3 4 > ; : I NP U T  C 
3 0 0  F = < 9 * C ) I 5 + 3 2  
3 1 0  L CJ C A T E 2 0 , 1 0 : P R I NT C ; " CE N T I G R A D E  = " ; F  
; " FA H R E N H E I T "  
3 2 0  G D T O  3 8 0  
3 :3 0  C L S  
3 4 0  L O C A T E 2 0 , 3 :  P R I I\I T "  I NP U T  F A H R E N H E I T  V A  
L U E " 
3 5 0  F' R I N T : P R I N T T A B < 3 7 ) ; : I NP U T  F 
3 6 0  C = < F - 3 2 ) * 5 1 9  
3 7 0  L.. O C A T E 2 0 , 1 0 : P R I N T F ; " F A H R E N H E I T  = " ; C ; 
" CE N T I G R A D E " 
380 F O R  X = 1 TO 1 0 0 0  : NE X T  X 
:3 90 L O C A T E2 5 ,  1. 6 :  P R I N T " AN Y  M O R E  C O N V E R S I O  
N S  < Y I N > "  
400 S $ = I N K E Y $  : I F S $= " Y "  THEN 2 0 0  E L S E  
I F  S $= " N "  T H E N  1 00 
4 1 0  G O T O  4 0 0  
4 2 0  C L S : L O C A T E2 3 , 6 :  P R I N T " FD R  M I L E S  T O  �< I 
L O M E T R E E3 P R E S S  , M , I I  
4 :5 0  L O C A T E 2 3 , 7 :  1=·R I NT S T R I NG $  ( 3 2 ,  " - " ) ; 
4 4 0  UJ C A T E 2 3 , 1 0 :  P R I N T " F O R  K I L O M E T R E S  T O  
M I L E !3 P F� E S S  , I< , I I  
450 L O C A T E 2 3 , 1 1 : P R I N T S T R I NG $ ( 32 � " - " ) � 
4 6 0  Q $ =  I N K E Y $ : I F  Gl$::: II M I I  T H E N  5 6 0  E L S E  
F Q $  ::::: " K "  T H E N  4 f30 
4 7 0  G CJ T O 4 6 0  
4 8 0  C L S : L O C A T E 2 7  • 6 :  P R I N T "  I I\I P U T  K I L O M E T R E  

V A L U E " 
490 P R I N T : P R I N T T A 8 ( 3 6 ) ; :  I N P U T  K 
500 M = l< * . 6 2 1 �:.7 

�.'5 1  o L O C A T E 2�5 � 1 o :  r-:- r.:;: I l\ll'l< ; " K  I UJIVI E T R E S  "" " ; 11 ; 
" 11 I LE S " 
5 2 0  F O R  X = 1 T 0 1 0 0 0 : N E X T  
5:!.0 UJC A T E 2 5 � 1 6 :  P R I N T " AN Y  M O R E  C O N V E R S I O  
Nf.i < Y I N > '' 
5 4 0  Q $ == I N K E Y�fi :  I F  Gl$:= II y I I  T H E N  4 2 0  E L S E  
I F  O$ == " N "  T H E N  1. 0 0 

5 5 0  G Cl T O  5 4 0  
5 6 0  C L.!:i : L O C A T E 2 9 , 6 :  P I ::-.:  I N T " I I\IF' U T  M I L E V A L..U 
E "  
5 7 0  P R I N T : P R I N T T A B C 3 6 ) ; : I NP U T  M 
5 8 0  K = M *  1 • 6 0 c1 �:. 4  
!5 9 0  L O C A T E 2 2 , 1 0 :  P R I I\IT M ;  " M I LE S  = " ; �:::; " I< I LO 
M E T RE S " 
6 0 0  (3Cl T 0 5 2 0  
6 1 0  CL.. S : L.. Cl C A T E 1 5 , 6 : P R I NT " FO R  F E E T  A N D  C:E 
1\lT I M E T F<E C O N V E R S I ON S  P R E S S  • T • " 
6 2 0  L Cl C A T E 1 !5 ,  '7 : P R I N T S T R I NG $  ( 4 5 ,  " -- � � ) r. 
6 �� 0  L O C A T E  1 5 ,  l. 0 :  P I:;: I N T " F D R  I N C I·-t ?�N D  C E N T  I 
M E n\E C O N V E R S I O N P R E S S  " S '' " 
6 4 0  L. O C A TE 1 5 ,  1 1 :  P R I N T S T R I NG $  ( 4 4 ,  " - " ) ; 
6 5 0  G1 $ =  I N K E Y $ : I F  Q $ =  II T I I  T H E N  8 6 0  E L !3 E  
F 0 $ = " 8 "  T H E N  6 7 0  
6 6 0  C:J O TCJ  6 5 0  
6 7 0  C L S : L O C A T E 2 3 , 6 : P R I N T " F O R  C E N T I M E T R E  
T O  I N C H E S  P R E S S  " C " 1 1 

6 8 0  L O C A T E 2 3 , 7 :  P R I N T S T R I NG $  C3 4 ,  " - " ) � 
6 9 0  L O C A T E 2 3 , 1 0 :  P F\ I N T " FO R  I N C H E S  TO C E N T  
I M E T I:;: Es P R E S S  • r , " 
7 0 0  UJC A T E 2 3 , 1 1 :  P R I N T S T R I NG $  ( 3 4 ,  " - " ) ; 
7 1 0  Gl $ =  I N K E Y !f; : I F  Q $ "-= I I  c I I  T H E N  El i (I E L S E  
F Q $ ::::: " I "  T H E N  7 3 0  
7 2 0  (3 0 T D  '7 1 0 
7 3 0  C L S : L O C A T E 2 7 , 6 :  P I::-.: I N T " I NP U T  I N C H  V A L U  
E "  
'7 4 0  P R I N T : P R I I\I T T A B < 3 4 l � : I NP U T  
7 5 0  C =  I ·l*- 2 .  !:'54 
7 6 0  L O C A T E 20 , 1 0 : P R I NT I ; " I NC H E S  = " ; C ; " C E N  
T I ME T R E S " 
7 7 0  F O R  X = 1 T0 1 0 0 0 : N E X T  
7 8 0  L O C A T E 2 :3 ,  l 6 :  P R I N T " A N Y  M O R E  C O N V E R S I O  
N S  < Y I N > "  
7 9 0  Q $ :::: I N K E Y �fi : I F  Gl $"-:: II y I I  T H E N  6 7 0  E L. !:iE:�  I 
F Q $ ::= " N "  T H E N  1 0 0 
f:lOO (3 Cl T O  7 9 0  
!-J 1 0  C L S : L O C A T E 2 7 , 6 :  P R I N T "  I N P U T  C E N T  I M E T R  
E V ?� LU E " 
8 20 P R I N T : P R I N T T A B < 3 4 ) ; : I NP U T  C 
s :::;. o  I == C I 2 . 5 4  
8 4 0  L O C A T E 2 0 � l. O :  F'R I N T C ; " C E-:N T I I1 E Tii E S  = " = I 
; I I  I N C H E �'3 " 
!:l 5 0  (3 0 T O  7 8 0  
8 6 0  CL.. S : L O C A T E 2 :�:. , 6 :  P I::.: I N T " F O R  F E E T  T O  C E N  
T I M E 'H� E B  P li E S S  : •  F' : •  I I  
EPO LCl C A T E T� , 7 :  F'!=i' I I\I T !3 T R  I N C:J �fi C::::-3 � " -- " ) ; 

8 8 0  UJ C A T E 2 3 , 1. 0 :  P R I N T " F D R  C E N T I M E T R E S  TO 
F E E: T  F' R E S S  , 11 , I I  

f::J Cjl(l LCl C A T E Z� , 1 1  : F'R I I\I T S T R  I N G $  ( 3 3 , I I - I I  ) ; 
9 0 0  Cl $ =  I N K E Y $ : I F  0 $ := II F I I  THEI\1 1 0  l 0 E L S E  
I F  Gl$=-c " 1'1 1 1  T H E N  <1 2 0  
9 1 0  G O T O  9 0 0  
9 2 0  C L S  
9 3 0  L. O C A T E 2 7 , 6 :  P R I NT "  I NP U T  C E N T I M E T I::-.: E S  V 
A L U E " 
9 4 0  P R I NT T A B C 3 4 > ; : I N P U T  M 
9 5 0  F = M I 3 0 . 48 
9 6 0  L O C A T E 2 5 � 1 0 :  P R I N T M ; " C E N T I I1 E T R E S  = I I ; 
I N T ( F ) ; " FE E T  I I ; ! N T ( ( < F - I NT ( F ) ) * 1 20 )  + .  5 )  I 
1 0 ; " I N C H E S " 
9 '7 0  F O R  X = 1 T0 1 00 0 : N E X T  
<:t 8 0  L. O C A T E 2 5 , 1 6 :  P R I N T " AN Y  110 R E  C O NVEii S I O  
N S  < Y I N > '' 
9 9 0  Q $ =  I N �< E Y $ : I F  Q $ ::::: II y I I  T H E N  8 6 0  E L S E  

I F  Gl $ = " N "  T H E N  1 0 0 
1. 0 0 0  G D T 0 9 9 0  
1 0 1 0  CU�' l : L. O C A TE 2 9 , 6 :  P R I N T "  I NP U T  F E E T  ' , "  

I N C H  V A L U E " 
1 0 2 0  P R I N T T A B < 3 4 > ; : I NP U T  F , M : F = F + M 1 1 2 : l 
F N O T < M < 1 2 l  T H E N  1 0 1 0  
:L o ::::o M = F * 3 o . 4 8  
1 0 4 0  L O C A T E 2 5 , 1 0 :  P R I N T F ; " F E E T  == " ;  M ;  " CE N T  
I M E T R E S " 
1 0 5 0  (3 D T O Cf 7 0  
1 0 6 0  C L S : L O C A T E 2 3 , 6 : P R I N T " FD R  S T O N E S  TO 
f<  I L. O G I=U� M S  P li E S S  , s : •  I I  
1 0 7 0  L O C A T E 2 3 , 7 :  P R I I\I T S TR I N G $  < 3 :::!: ,  " - "  > ;  
1 08 0  UJ C A T E Z3: , Cf :  F' R I I\I T " F O F( K I L O G R AMS T O  S 
T Cl N E !:J P F� E !:l S , f::: " I I  

1 0 <1 0  L O C A T E:2:3 , 1 0  � P R  I N T S T R  I N G $  ( 3 3 , " - " ) ; 
1 1 0 0  Gl $ = I N K E Y $ : 1 F  Q $ = " S "  T H E N  1 1 2 0  E L S E  
I F  Gl$ ::: " I< I I  THEN 1 2 0 0  
1 1 l. O  G D T O  l. 1 0 0 
1 1 2 0  CL. S : L O C A T E 2 9 , 6 : F' R I N T " I N F' LJ T S T O N E  ' ,  
, L B S . V A L U E " 
1 1 3 0  P R I N T T A B < 3 4 ) ; : I NP U T  S , K : S = S + K I 1 4 : l 
F N O T < K< l. 4 )  THEN 1 1 2 0 
1 1 4 0  f:::= S * 6 . 3 5 0 4  
1 1  �50 L O C A T E 2 4  � 1 0 :  F'l=i: I N T S ; I I  S T O I\I E S  ::::: I I ; I< ; I I  f< I 
L O G F� A I1E3 II  

1 1 60 FOR X = 1 T O 1 0 0 0 : N E X T  
l. 1 7 0 L O C {H E 2 5 , 1 6 :  P R I N T 1 1  A N Y  M O R E  C O N V E R S  I 
O N S  < Y I N > "  
1 1  f3 0 Cl $ :".:: I N I< E Y $ : I 1:; Cl$:= I I  y I I  T H E N  1 0 6 0  E L S E  

I F  Q $ = " N "  T H E N  1 00 
1 1 9 0 GHJ T 0 1 1 8 0  
1 2 0 0  C L S : L O C A T E 2 7 , 6 :  P R I N T "  I NP U T  f::: I UJG R A M  
S V A LU E " 
1 2 1. 0  P R I N T T A B < 3 4 ) ; : I N P U T  K 
1 2 2 0  S = I N T < K * . 1 5 7 5 ) : S L = I N T < < K * . 1 5 75- S ) * 1  
4 + . 5 ) : I F S L. 1 3  T H E N  S = S + l : S L = O  
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1. 230 UJ CATE 23 � 1. 0 :  F' R I I\J T I< ; " K I L.. O G R f� M �:;; ::: ' 1 ; S 
; II �HO N E  I I ; S L ; '·' LBS . I I  

1 240 G O T O  1. 1 60 
1 2 50 END 
1 26 0  LOCATE 32 � 5 :  P R I NT "  I NS T I� U C T I O N S " : L O C A  
T E 3 2  � 6 :  P I� I N T  I I  ·K-·M- *•*' *'*' *'*' * * * *  I I  
1 2 70 L O C A T E 9  � l=J : P R I NT "  TH I S  P R O G R A M  W I LL E 
N A B L E  Y O U  TO M A K E  4 D I F F E R E N T  C O N V E R S I ON 
(-. I I  .::> . 
1 280 L O C fHE9 , 9 :  F'R I I\I T " TH E  I"IE N U  S H O W S  Y O U  
T H E  D I FFERENT C O N V E R S I O N S , I F  Y O U  W A N T  A 

1 29 0  LOCATE9 , 1 0 : PR I NT " PA R T I C U L A R  C O N V E R S  
I O N ,  T H E N  Y O U  P R E S S  T H E  C O R R E S P O N D I NG "  
1 300 L OCA TE9 , 1 1 :  P F� I NT " N U M B E R . T H E  L E T T E  
R S  B E S I DE T H E  C O N V E R S I O N S  A R E  T O  I ND I CAT 
E I I  
1 :3 1 0  LOCATE'?> , 1 .  2 :  P R I NT "  W H A T  T Y P E  O F  C O N V E  
R S I ON ,  E G . < F , C >  M E A N S  F A H R E N H E I T  A N D  C E N  
T I G R A DE . " 
1. 320 F O R  X = 1 TO 1 00 0 : N E X T : L O C A T E 25 , 1 7 : P R I  
N T  I I  P F<ESS SPACE B A R  T O  C O N T I NU E  I I  
1 :::;;�.::. o Q $ =  r N�< E Y $ : I F  Q $ = " " T H E N  1 35 0  
1 :340 G O T O  1 33 0  
1 35 0  G O T O  9 0  
1 36 0  C L S : END 

* * * *  NORMAL D I S T R I B U T I ON **** 
C O L O U R  COMPUTER 

10 " RO U T I NE T O  C A L C U L A T E  S T A S T I C  
S I N  RELAT I ON T O  T H E  N O R M A L  D I  
S T R I B LIT I ON .  
2 0  ' ( C )  COPYR I GH T  1 98 0 , 
30 " TE R R Y  J O NE S ,  
4 0  " 43 HAST I E  S T . , 
50 " TATURA , 3 6 1 6 .  
6 0  C LS : D I M X C 1 00 > , F < 1 0 )  
70 GOSLIB260 
8 0  P R I NT "  N O R M A L  D I B T R I B UT I ON A 
N A L Y S I S " : PR I NT "  " ; S T R I N G $ ( 28 , 4 5  
) 
90 P F U N T : PR I I\lT :  P R I NT TAB ( 1 1 )  " EN T  
E R  D A T A " :  F'F U N T :  P R I N T "  N U M B E R  O F  D 
A T A  P O I NTS -- MA X . = 1 00 "  
1 00 P R I N T f9238 , S T R I N G $ ( 3 2 , " " > : F'R 
I NHE!2 3 8 , " * " ; : I NP U T N D : IF N D< 2 OR 
N D > 1 00 T H E N  1 0 0 
1 1 0 P R I N T : F OR I = 1 TO ND : P R I N T T AB < 1  
0 )  I I  X ( I I  ; I ; I I  ) :::: I I  ; : I N F' U T  X ( I ) : N E X T  I 
1 20 C L S : I<== O : PR I N T T AB C 1 0 ) " DA T A  E 
N T E R E D " 

1 30 F O R  ! = 1  TO N D : K =K + l. : P R I NT T A  
B C l O > " X < " ; I ; " )  == " ; X C I >  
1 4 0 I F  1< < 1 0  T H E N  1 7 0 
1 5 0 PI:< I N"l"(€!4 1 8 ,  " pr.:;: E s s  < E N T E F� > T o  
CO N T I N U E  . . . I I ; 
:l 60 A �fl =  I N K E Y $ : I F  A $ ::::: I I  I I  T H E N  1 6 0 
E L SE K :== O : CL. S  
1 7 0 1\l E X T I  
:L B O  P R I I\l Tl'f:! 4 9 0 , " E D I T ·� D A T A  < Y  / N ) I I ; 
.t 90 I $ = I N K E Y $ : I F  I $ ::: I I  I I  T H E N 1 9 0 E L S  
E I F' I $ ='- I I  y I I  T I-I I::: N ::� O O E L. B E  I F  I $ :::: I I  N I I  TH 
EN2 l. O E L. S E 1 9 0 
:.200 C L.S : I N F'U T " D?H A PO I NT TO BE E 
D I T I::I) I I ; I :  I j:::' I > N D T H E N  1 4 0 E L S E  F'R I N T  
I I X ( I I  ; I ; I I  ) ::::: I I  ; X ( I ) : P R  I 1\lT TAB ( :3 2 ) I I  
N E W  X ( I I  , I ; I I  ) ::::: I I  ; : I N F' U T  X ( I ) : G O T O  1 
:w 
2 1 0  CL..S : PR I l\1 '1" @ 2 �!.:3 ' II C O M P U T  I 1\1!3 • • •  

220 X l = O : X 2 = 0 : F O R I = 1 T O N D : X 1 = X 1 + X  
( I >  : X 2 = X :2 +  < X < I >  ····· 2  > : N E X T  I :  X 3 = X  1 / N  

D : X 4= X 2 - ( X 1 A 2 / N D > : X 5 = X 4 / ( N D - 1 ) : X  
6= S Q R ( X 5 > : X 7 = X 5 / N D  
2 3 0  R 1 = X C 1 > : R 2 = X < 1 > : F O R I = 1 TO N D : I 
F X < I > < R 1 T H E N R 1 = X < I > : NE X T I E L S E  I F  
X C I ) > R 2 TI�E N R 2 = X < I > : NE X T I EL S E  N E X  
T I  
2 4 0  C L S : P R I NT :  F' R I N T " M E A N  = " ; x ::::; :  P 
R I NT :  P R I NT "  V A R I A N C E  ::::: " ;  X 5 :  P F< I N T :  
F'R I N T " S T A N D A R D  D E V I A T I O N = " ; X 6 : P 
R I N T : P R I N T " S T A N D A R D  E R R O R  = " ; X 7 :  
F'F� I NT :  P I::� I I\lT " R A N C3 E  = " ; F� 1 ; " TO " ; R 2 : 
P R I NT 
250 END 
2 6 0  F' M O D E 1 � 1 : PC L S : B C R E E N 1 , 1  
2 7 0  M = 1 2 B : B= 1 50 : B = 1 20 
280 F O R  I =O TO 1 20 
290 V = - ( I / 6 0 ) * ( I / 6 0 ) : Y = S * E X F' < V >  
3 0 0  P S E T < M + I , B - Y , O > : P S E T C M- I � B - Y  
, 0 ) : P S E T  C M + I , B ,  0 ) : F' S E T  < M ·- I ,  B ,  O >  
::H O 1\lE X T I  
3 2 0  L I NE < M , B - 8 > - < M , B > , P S E T  
330 F O R  I = 1  T O  200 0 : N E X T I  
:3 40 r.:;:E T U R I\1 

* * * *  N O R M A L  D I ST R I BU T I ON * * * *  
H I T A C H I P EA C H  

1 0  " R O U T I NE T O  C A L C U L A T E  S T A T I ST I CB I N  R 

E L A T I O N lD T H E  N O R M A L  D I S T R I BU T I ON .  

20 " ( C >  C O P Y R I GH T  1 98 0 , 

30 " T E R R Y  J �\l E S , 

40 " 4 3 H A S T I E  ST . � 
50 ' T A T U R A , 3 6 1 6 .  
60 C L S : D EF I N T I - N : D I M X < l. O O l  , F C l O J  
6 �) C-l Cl S LJB�5 1 0 
70 Pl=i' I N T H�B ( 2 6 ) " N O R M A L  D I s n.:;: I BUT I 01\l A I\IAL 
Y S I S " : P l=i' I N T T A B  ( 2 6 l  S T R I NG$ ( 2 8 ,  45 ) 
80 P R I N T :  P R I I\l TTf.�B C':.LI. ) " EN T E R  DAT A " : 1::· F� I N T :  
P I� I 1\IT T A B  ( 2 1  ) I I  N LJ I'1BER OF D(-)TA PO I N T S  ·- M 
A X  I I'1 U M  I S  1 00 "  
9 0  P R I N T T A B  ( :�; 6 )  " * " ; : I NP U T N D : I I:;' ND< 2 O R N D  
> 1 0 0 T H E N  P R I N T C H R $ ( 26 l ; : G O T 0 9 0  
1 0 0 P F� I N T :  F!J F U = l  T Cl N D : F'l=i' I N T T {� B  ( 35 )  I I X ( I I ; I !l 
II ) :::: I I  ; : I NP U T  X ( I ) : 1\lE X T I 
1 1 0 C L S : 1< == 0 : P R I N T TA B  ( 3 3 )  " D ATA E N T E R E D " 
1. 1 2  F O R I = 1 TO N D : K = K + 1 
1 1 4 PFO: N T T A B < 34 ) " X < " ; I ; " >  = " ; X < I l : I F K > 9 

T H E N  L D C A T E 2 4 , 1 8 :  P l=i' I N T " T Y P E  < E N T E R > T O  
C O N T I N U E  . . .  " ; : I NP U T  I $ :  K = O : C L S  
l. l. 6 N E X T !  
1 2 0 L. O C A T E 3 0 , 1. El : P R I N T " ED I T  D A T A  ( Y/ 1\1 ) I I ; 
1 :::;; o  I $ = I N K E Y $ : I F  r $ = " " T H E N  1 3 0 E L S E  I F

·
r $=" " v "  

T H E N  1 4 0 EU3 E  I F  I $ == I I  N I I  T H E N  1 �S O E L S E  1 30 
1 4 0 CU3 : I NP U T " D?HA P O I N T TO BE E D I T E D " ; I 

I F  I > N o n-IE N  1 4 0 EL.S E P R  I 1\l T " x < " ; I ;  " > = "  ; x 
( I ) : P l=i' I N T T A B  ( 4 0 )  C H R $  ( 2 7 ) ; " NE W  X ( I I ; I ;  I I  
) ::::: " ; :  I NF'U T X  ( I ) : G O T0 1 1 0  
1 50 C L S : L O C A T E :::� 2 ,  1 0 :  P R I N T "  C O M P U T I NG . . . .  

1 60 X 1 =0 : X 2= 0 : F O R I = 1 T O N D : X 1 = X l. + X < I > : X 2 = X  
2 + ( X ( J: ) A 2 ) : NE X T I : X 3= X 1 / N D : X 4 = X 2- ( X l. A 2 
/ N D > : X 5== X 4 / C ND - 1 > : X 6= S Q R < X 5 > : X 7 = X 5 / N D 
1 7 0 R 1 = X < 1 > : R 2 = X < 1 >  
1 7 2 F O R  I = 1  T O  N D  
1. 7 4  I F  X < I > < R 1  T H E N  R l. = X < I >  
1 7 6 I F  X < I > > R 2  T H E N  R 2 = X < I >  
1 7 8 N E X T !  
1 !3 0  C L S : P R I N T :  F' R I N T " M E A N  = " ; x ::::; :  F'R I NT :  
P R I NT " VA R I A N C E  = " ; X 5 :  P R I N T :  P R I N T " S T A N  
D A R D  D EV I AT I ON ::: I I ; X 6 :  F' R I 1\I T : F'R_I �T I I  S_T A N  
D A R D  E l=i' R O I=i' ::::: " ;  X 7 :  P R I N T :  P R I N T " R A N G E  = "  
; 1::;: 1 !; " T Cl " ; Fa :  P R I N T 
1 '10 E N D  
3 1 0  " NO R M A L  D I S T R I BU T I O N S U B R O U T I NE 
3 2 0  C L S  
3 3 0  M D = 3 20 : I B= 1 8 0 : K S= 1 20 
3 4 0  F O R  I =O T O  3 0 0  
3 4 5  V =- ( I / 1 50 l * ( l / 1 50 l : I Y= K S * E X P < V >  
3 5 0  P S E T < MD + I , I B - I Y > : P S E T < MD - I , I B - I Y l : P S 
E T C M D + I , I B > : PS E T < MD - I , I B l  
3 6 0  N E X T !  
3 7 0  L I NE < MD , I B -KS > - < M D , I B > , P SET 
3 7 5  L O C A T E  0 � 2 4 
380 F Cl R  I = 1 T050 0 : N E X T I : F' R I I\IT 
390 R E T U R N  
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000 1 0  
00020 
00030 

RONALD J .  SULLY � M I CRO-SO PRESENTS : 
* *  M I CRO GRAND PR I X  * *  

< C > OPYR I GHT OCT 1 98 1  
00040 
00050 
00060 
00070 
00080 ; 
00090 V I DEO 
00 1 00 

3COO 
7000 
7000 
7003 
7006 
7009 
700D 
70 1 0  
70 1 4  
70 1 7  
7 0 1 B  
70 1 E  

CDC90 1  00 1 1 0  START 
CDC304 00 1 20 
1 1 E33F 0 0 1 30 
ED53FC74 00 1 40 
1 1 2E3C 00 1 50 
ED530875 00 1 60 
1 1 00 1 2  00 1 70 
ED530675 00 1 80 
1 1 0000 00 1 90 
ED530475 00200 

7022 CD 1 F72 
7025 CD4900 
7028 FE42 
702A CA6900 

702D 2 1 2800 
7030 CD467 1 
7033 2 1 1 D74 
7036 1 9  
7037 1 1 003C 
703A 0 1 4000 
703D EDBO 

703F 2 1 0200 
7042 CD467 1 
7045 7B 
7046 ED5B0875 
704A FE0 1 
704C 2803 
704E 1 3  
704F 1 80 1  
705 1 1 B  

7052 2 1 2C3C 
7055 CD390A 
7058 FE0 1 
705A 280 1 
705C 1 B  

002 1 0  
00220 
00230 
00240 
00250 
00260 ; 
00270 SCROL 
00280 
00290 
00300 
003 1 0  
00320 
00330 
00340 
00350 
00360 
00370 
00380 
00390 
00400 
004 1 0  
00420 
00430 LEFT 1 
00440 
00450 PR I NT 
00460 
00470 
00480 
00490 

705D 2 1 0 1 3C 00500 LESSTH 
7060 CD390A 005 1 0  
7063 FEFF 00520 
7065 280 1 00530 
7067 1 3  00540 
7068 ED530875 00550 OK 
706C 2 1 0A75 
706F 0 1 1 200 
7072 EDBO 

7074 2 1 0AOO 
7077 CD467 1 
707A 7B 
707B FE0 1 
707D CCOB72 

7080 2 1 BF3F 
7083 1 1 FF3F 
7086 0 1 C003 
7089 EDBB 

708B ED5B0675 
708F 1 B  
7090 1 B  
709 1 ED530675 

7095 2A0475 
7098 23 
7099 220475 

709C 3A2038 

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 FNCTN 

RONALD J .  SULLY 
1 PACKHAM PLACE 

CHARNWOOD , ACT 26 1 5  
PHONE ( 062 ) 5829 1 7  

EQU 
ORG 
CALL 
CALL 
LD 
LD 
LD 
LD 
LD 
LD 
LD 
LD 

CALL 
CALL 
CP 
J P  

LD 
CALL 
LD 
ADD 
LD 
LD 
LD I R  

LD 
CALL 
LD 
LD 
CP 
J R  
I NC 
JR 
DEC 

LD 
CALL 
CP 
JR 
DEC 
LD 
CALL 
CP 
JR 
I NC 
LD 
LD 
LD 
LD I R  

LD 
CALL 
LD 
CP 
CALL 

LD 
LD 
LD 
LDDR 

LD 
DEC 
DEC 
LD 

LD 
I NC 
LD 

LD 

3COOH 
7000H 
1 C9H 
04C3H 
DE , V I DE0+995 
< CARLOC > , DE 

DE , V I DE0+46 
< POSN > , DE 

DE , 1 200H 
< SPEED > , DE 

DE , O  
< YORSCR > , DE 

FRAM 1 
49H 
66 
Z , 69H 

HL , 40 
RND 
HL , MSGE 1 3  
HL , DE 
DE , V I DEO 
BC , 64 

HL , 2  
RND 
A , E 
DE , < POSN > 
1 
Z , LEFT 1 
DE 
PR I NT 
DE 

HL , V I DE0+44 
OA39H 
1 
Z , LESSTH 
DE 
HL , V I DE0+ 1 
OA39H 
OFFH 
Z , OK 
DE 
< POSN > , DE 
HL , ROAD 
BC , 1 8  

HL , 1 0  
RND 
A , E 
1 
Z , OBST 

HL , V I DE0+959 
DE , V I DE0+ 1 023 
BC , 960 

DE , < SPEED > 
DE 
DE 
< SPEED > , DE 

HL , < YORSCR > 
HL 
< YORSCR > , HL 

A ,  < 3820H > 

; CLS 
; CHANGE TO 64 CHAR / L I NE 

; START POSN OF CAR 

; START POSN OF ROAD 

; SE T  I N I T I AL SPEED 

; SET SCORE TO 0 

; DRAW I NTRO TO GAME 
; SCAN KEYBOARD 
; I S IT " B " ?  
; YES - GOTO BAS I C  

; GET RND < 40 >  

; DRAW THE VERGE 
; TO THE SCREEN 

; GET RND < 2 >  

USED T O  DETERM I NE I F  
ROAD BENDS LEFT 
OR R I GHT 

; TH I S  ROUT I NE DRAWS 
; THE RACE TRACK 

; GET RND < 1 0 )  

; I F  RND < 1 0 > = 1 
; l HEN GOSUB OBST 

; SCROLL THE SCREEN 
; FROM BOTTOM TO TOP 

; I NCREASE SPEED OF GAME 

; I NCREMENT SCORE BY 1 

; SCAN KEYBOARD 
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709F FE40 008 1 0  
70A 1 200B 00820 
70A3 ED5BFC74 00830 
70A7 1 3  00840 
70A8 ED53FC74 00850 
70AC 1 832 
70AE FE 1 0  
70BO 200B 
70B2 ED5BFC74 
70B6 l B  
70B7 ED53FC74 
70BB 1 823 
70BD 3A4038 
70CO FE08 
70C2 2 00E 
70C4 2A0675 
70C7 B7 
70C8 1 1 3200 
70GB ED52 
70CD 220675 
70DO 1 80E 
70D2 FE 1 0  
70D4 200A 
70D6 2A0675 
70D9 1 1 5AOO 
70DC 1 9  
70DD 220675 

00860 
00870 LEFT 
00880 
00890 
00900 
009 1 0  
00920 
00930 SPDCTL 
00940 
00950 
00960 
00970 
00980 
00990 
0 1 000 
0 1 0 1 0  
0 1 020 
0 1 030 
0 1 040 
0 1 050 
0 1 060 
0 1 070 

BRAKE 

CP 
J R  
LD 
I NC 
LD 
a R  
CP 
J R  
LD 
DEC 
LD 
JR 
LD 
CP 
J R  
L D  
O R  
L D  
SBC 
LD 
J R  
CP 
J R  
L D  
LD 
ADD 
LD 

40H 
N Z , LEFT 

MI CR0 -80 

DE , < CARLOC > 
DE 
< CARLOC > , DE 

NOMOV 
1 0H 
N Z , SPDCTL 
DE , < CARLOC > 
DE 
< CARLOC > , DE 

NOMOV 
A, < 3840H > 
8 
N Z , BRAKE 
HL , < SPEED > 
A 
DE , 50 
HL , DE 
< SPEED > , HL 

NOMOV 
1 0H 
N Z , NOMOV 
HL , < SPEED > 
DE , 90 
HL , DE 
< SPEED > , HL 

; I S KEY " > " ?  
; NO GOTO LEFT 
; YES SO GET OLD 
; CALC NEW POSN 
; AND SAVE 
; GOTO NOMOV 
; I S KEY " ( " ?  
; NO - GOTO SPDCTL 
; YES - SO GET OLD 
; CALC NEW POSN 
; AND SAVE 
; GOTO NOMOV 
; SCAN KEYBOARD 
; I S KEY " [ " ? 

POSN 

POSN 

; NO - GOTO BRAKE 
; YES - GET OLD SPEED 

; CALC NEW SPEED 
; AND SAVE 
; GOTO NOMOV 
; I S KEY DOWN ARROW? 
; NO - GOTO NOMOV 
; YES - SO GET OLD SPEED 

; CALC NEW SPEED 
; AND SAVE 

70EO ED5BFC74 
70E4 D5 

0 1 080 
0 1 090 
0 1 1 00 
0 1 1 1 0 
0 1 1 20 
0 1 1 30 
0 1 1 40 

; 
NOMOV LD DE , < CARLOC > ; GET OLD POSN 

70E5 1 A  
70E6 FE20 
70E8 2807 
70EA 3E0 1 
70EC 32 1 C75 
70EF 1 80B 
70F 1 1 3  
70F2 1 A  
70F3 FE20 
70F5 2805 
70F7 3E0 1 
70F9 32 1 C75 
70FC D 1  

70FD CD9DOA 
7 1 00 2 1 0475 
7 1 03 CDB 1 09 
7 1 06 CDBDOF 
7 1 09 AF 
7 1 0A 329C40 
7 1 0D 1 1 F93F 
7 1 1 0  ED532040 
7 1 1 4  CDA728 

7 1 1 7  2 1 F674 
7 1 1 A  ED5BFC74 
7 1 1 E  0 1 0200 
7 � 2 1  EDBO 

7 1 23 
7 1 26 
7 1 28 
7 1 2B 
7 1 2E 
7 1 3 1  
7 1 34 
7 1 36 
7 1 38 
7 1 3C 
7 1 40 
7 1 43 

3A 1 C75 
FE0 1 
CA507 1 
2A06"75 
1 1 1 400 
CD390A 
FE0 1 
2804 
ED530675 
ED4B0675 
CD6000 
C32D70 

7 1 46 CD9AOA 
7 1 49 CDC9 1 4  
7 1 4C CD052B 
7 1 4F C9 

7 1 50 0632 
7 1 52 D9 
7 1 53 2 1 FA74 

PUSH DE ; SAVE IT TEMORAR I LY 
; FOLLOW I NG ROUT I NE CHECKS I F  ROAD I S  CLEAR 

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 
0 1 240 
0 1 250 
0 1 260 
0 1 270 
0 1 280 
0 1 290 
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 
0 1 380 
0 1 390 
0 1 400 
0 1 4 1 0  
0 1 420 
0 1 430 
0 1 440 
0 1 450 
0 1 460 
0 1 470 
0 1 480 
0 1 490 
0 1 500 
0 1 5 1_0 
0 1 520 
0 1 530 
0 1 54 0  
0 1 550 
0 1 560 
0 1 570 

CHCK LD A, < DE )  

CHCK2 

CP 32 
JR Z , CHCK2 
LD A ,  1 
LD < FLAG > , A  
J R  CARMOV 
I NC DE 
LD A ,  < DE >  
CP 32 
J R  Z , CARMOV 
LD A, 1 
LD < FLAG > , A  

CARMOV POP DE 
; TH I S  WR I TES SCORE TO BOTTOM 

DELAY 

; 
RND 

CALL OA9DH 
LD HL , YORSCR 
CALL 09B 1 H  
CALL OFBDH 
XOR A 
LD < 409CH > , A  
LD DE , V I DE0+ 1 0 1 7  
LD < 4020H > , DE 
CALL 28A7H 

LD 
LD 
LD 
LD I R  

LD 
CP 
JP 
LD 
LD 
CALL 
CP 
J R  
LD 
LD 
CALL 
JP 

CALL 
CALL 
CALL 
RET 

HL , CAR 
DE , < CARLOC > 
BC , 2  

A ,  < FLAG > 
1 
Z , CRASH 
HL , < SPEED > 
DE , 20 
OA39H 
1 
Z , DELAY 
< SPEED > , DE 

BC , < SPEED > 
60H 
SCROL 

OA9AH 
1 4C9H 
2B05H 

; I S A SPACE 
; YES - GOTO 
; NO -
; SO SET FLAG 
; GOTO CARMOV 

CHCK2 

; I S I T  A SPACE 
; YE S  - GOTO CARMOV 
; NO -
; SO SET FLAG 
; GET CAR POSN AGA I N  

R H  OF SCREEN 

; WR I TE I T � 

; DRAW CAR TO SCREEN 

; D I D  CAR CRASH? 
; YES - GOTO CRASH 
; NO -
; SO CHECK SPEED I S  
; W I TH I N  L I M I TS 
; I F SO -
; THEN GOTO DELAY 
; I F NOT - THEN RESET SPEED 
; TH I S  IS A GEN PURPOSE 
; T I M I NG LOOP 
; GOTO SCROL - GAME CON T . 

; TH I S  ROUT I NE GETS OUR 
; RND NUMBER . ON ENTRY 
; HL= MAX VALUE - ON E X I T  
; DE = RND < HL >  

0 1 580 ; TH I S  
0 1 590 CRASH 
0 1 600 LOOP5 
0 1 6 1 0  

ROUT I NE 
LD 
E X X  
LD 

S I MULATES THE 
B , 50 

CRASH 

HL , CAR2 

; DO I T  50 T I MES 
; USE PR I MED REG SET 
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7 1 56 ED5BFC74 0 1 620 LD DE , < CARLOC > ; DRAW CAR2 I N  CAR POSN 
7 1 5A 0 1 0200 0 1 630 LD BC , 2  
7 1 5D EDBO 0 1 640 LD I R  
7 1 5F 0 1 D00 7 0 1 650 LD BC , 2000 ; PAUSE 
7 1 62 CD6000 0 1 660 CALL 60H 
7 1 65 2 1 F674 0 1 670 LD HL � CAR 
7 1 68 ED5BFC74 0 1 680 LD DE � < CARLOC > ; DRAW CAR AGA I N  
7 1 6C 0 1 0200 0 1 690 LD BC , 2  
7 1 6F EDBO 0 1 700 LD I R  
7 1 7 1  0 1 D007 0 1 7 1 0  LD BC , 2000 ; PAUSE 
7 1 74 CD6000 0 1 720 CALL 60H 
7 1 77 D9 0 1 730 E X X  ; CHANGE REG BACK 
7 1 78 1 0D8 0 1 740 DJ N Z  LOOP5 ; I F  B< >O GOTO LOOP5 

0 1 750 
7 1 7A 0 1 FFFF 0 1 760 LD BC , - 1 ; PAUSE A B I T  LONGER 
7 1 7D CD6000 0 1 770 CALL 60H 
7 1 80 AF 0 1 780 X OR A 
7 1 8 1  32 1 C75 0 1 790 LD < FLAG > , A  ; RESET CRASH FLAG 
7 1 84 CDC90 1 0 1 800 CALL 1 C9H ; CLS 
7 1 87 CDF604 0 1 8 1 0  CALL 04F6H ; CHANGE TO 32 CHAR / L I NE 

0 1 82 0  
7 1 8A 2 1 8574 0 1 830 LD HL , MSGE 1 4  
7 1 8D 1 1 CA3C 0 1 840 LD DE , V I DE0+202 ; WR I TE MSGE TO SCRN 
7 1 90 0 1 1 800 0 1 850 LD BC , 24 
7 1 93 EDBO 0 1 860 LD I R  

0 1 870 ; TH I S  ROUT I NE WR I TES YOUR SCORE TO SCREEN 
7 1 95 CD9DOA 0 1 880 CALL OA9DH 
7 1 98 2 1 0475 0 1 890 LD HL , YORSCR 
7 1 9B CDB 1 09 0 1 900 CALL 09B 1 H  
7 1 9E CDBDOF 0 1 9 1 0  CALL OFBDH 
7 1 A 1  AF 0 1 920 X OR A 
7 1 A2 329C40 0 1 930 LD < 409CH > � A  
7 1 A5 1 1 E43C 0 1 940 LD DE , V I DE0+228 
7 1 A8 ED532040 0 1 950 LD < 4020H > , DE 
7 1 AC CDA728 0 1 960 CALL 28A7H 

0 1 970 ; TH I S  ROUT I NE COMPARES ALL THE SCORES AND SORTS THEM 
7 1 AF 2A0475 0 1 980 SCRCMP LD HL , ( YORSCR > 
7 1 B2 ED5BFE74 0 1 990 LD DE , < CHSCOR > 
7 1 B6 CD390A 02000 CALL OA39H 
7 1 B9 FEFF 020 1 0  CP OFFH 
7 1 BB 2809 02020 JR Z , NEXT3 
7 1 BD 22FE74 02030 LD < CHSCOR > , HL 
7 1 CO EB 02040 E X  DE , HL 
7 1 C 1  3E0 1 02050 LD A , 1 
7 1 C3 32F574 02060 LD < MSG > , A  
7 1 C6 ED5B0075 02070 NE X T3 LD DE , < SECSCR > 
7 1 CA CD390A 02080 CALL OA39H 
7 1 CD FEFF 02090 CP OFFH 
7 1 CF 2804 02 1 00 J R  Z , NEXT4 
7 1 D 1  220075 02 1 1 0  LD < SECSCR > , HL 
7 1 D4 EB 02 1 20 E X  DE , HL 
7 1 D5 ED5B0275 02 1 30 NE X T4 LD DE , < TH I SCR > 
7 1 D9 CD390A 02 1 40 CALL OA39H 
7 1 DC FEFF 02 1 50 CP OFFH 
7 1 DE CAE47 1 02 1 60 J P  Z , RESULT 
7 1 E 1  220275 0 2 1 70 LD < TH I SCR > , HL 
7 1 E4 3AF574 02 1 80 RESULT LD A, < MSG > 
7 1 E7 FE0 1 02 1 90 CP 1 
7 1 E9 200B 02200 JR N Z , NOMSGE 
7 1 EB 2 1 CE74 022 1 0  LD HL , MSGE 1 6  
7 1 EE 1 1 883D 02220 LD DE , V I DE0+392 
7 1 F 1  0 1 2800 02230 LD BC , 40 
7 1 F4 EDBO 02240 LD I R  
7 1 F6 2 1 9D74 02250 NOMSGE LD HL , MSGE 1 5  
7 1 F9 1 1 C23E 02260 LD DE , V I DE0+706 
7 1 FC 0 1 3200 02270 LD BC , 50 
7 1 FF EDBO 02280 LD I R  
720 1  AF 02290 X OR A 
7202 32F574 02300 LD < MSG > , A  
7205 CD4900 023 1 0  CALL 049H ; SCAN KEYBOARD FOR PRESSED KEY 
7208 C30070 02320 JP START ; I F SO GOTO START 

02330 ; TH I S  ROUT I NE DRAWS OTHER CARS ON THE ROAD 
720B 2 1 0FOO 02340 OBST LD HL , 1 5  
720E CD467 1 02350 CALL RND ; AT RND POSN 
72 1 1  2A0875 02360 LD HL , < POSN > 
72 1 4  1 9  02370 . ADD HL , DE 
72 1 5  EB 02380 E X  DE , HL 
72 1 6  2 1 F874 02390 LD HL , CAR 1 
72 1 9  0 1 0200 02400 l.D BC , 2  
72 1 C  EDBO 024 1 0  LD I R  
72 1 E  C9 02420 RET ; RETURN FROM TH I S  ROUT I NE 

02430 
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02440 ; THE FOLLOW I NG ROUT I NE DRAWS THE I NTRODUCT I ON FRAME 
02450 ; ON THE SCREEN 

72 1 F  2 1 2F73 02460 FRAM l LD HL , MSGE 1 
7222 l 1 043C 02470 LO DE , V I OE0+4 
7 225 0 1 1 000 02480 LO BC , 1 6  
7228 EOBO 02490 LO I R  
i £�2A 2 1 3F73 02500 LO HL , MSGE2 
/ 22D 1 1 443C 025 1 0  LO DE , V I OE0+68 
7230 0 1 0COO 02520 LO BC , 1 2  
-7233 EDBO 02530 LO I R  
7 2�35 2 1 4B73 02540 LD HL , MSGE3 
7 :.238 1 1 C03C 02550 LO OE , V I OE0+ 1 92 
7 23B 0 1 0EOO 02560 LO BC , 1 4  
7TSE EDBO 02570 LD I R  
T240 2 1 5973 02580 LO HL , MSGE4 
7243 1 1 0 1 3D 02590 LD OE , V I OE0+257 
7246 0 1 1 400 02600 LD BC , 20 
7249 EDBO 02 6 1 0 LO I R  
724B 2 1 6D73 02620 LO HL , MSGE5 
724E 1 1 4 1 30 02630 LO OE , V I OE0+32 1 
725 1 0 1 1 400 02640 LD BC , 20 
7254 EOBO 02650 LO I R  
7256 2 1 8 1 73 02660 LD HL , MSGE6 
7259 1 1 8 1 3D 02670 LO OE , V I DE0+385 
725C 0 1 0FOO 02680 LD BC , 1 5  
725F EOBO 02690 LO I R  
726 1 2 1 9073 02700 LD HL , MSGE7 
7264 1 1 C 1 3D 027 1 0  LD OE , V I DE0+449 
7267 0 1 1 000 02720 LD BC , 1 6  
726A EOBO 02730 LD I R  
726C 2 1 A073 02740 LD HL , MSGE8 
726F 1 1 4 1 3E 02750 LD DE , V I DE0+577 
7272 0 1 1 COO 02760 LD BC , 28 
7275 EOBO 02770 LO I R  
7277 2 1 BC73 02780 LD HL , MSGE9 
727A 1 1 8 1 3E 02790 LO OE , V I DE0+64 1 
727D 0 1 1 COO 02800 LD BC , 28 
7280 EOBO 028 1 0  L D I R  
7282 2 1 0873 02820 LO HL , MSGE 1 0  
7285 1 1 0 1 3F 02830 LO OE , V I DE0+769 
7288 0 1 1 600 02840 LD BC , 22 
728B EOBO 02850 LO I R  
7280 2 1 EF73 02860 LD HL , MSGE 1 1 
7290 1 1 4 1 3F 02870 LD DE , VI DE0+8:53 
7293 0 1 1 600 02880 LD BC , 22 
7296 EOBO 02890 LD I R  
7298 2 1 0674 02900 LD HL , MSGE 1 2  
729B 1 1 8 1 3F 029 1 0  LO DE , V I DE0+897 
7 29E 0 1 1 600 02920 LD BC , 22 
7 2A 1  EDBO 02930 LD I R  
72A3 C09DOA 02940 CALL OA9DH 
72A6 2 1 FE74 02950 LO HL , CHSCOR 
72A9 CDB 1 09 02960 CALL 09B 1 H  
72AC CDBDOF 02970 CALL OFBDH 
72AF AF 02980 X OR A 
7 2BO 329C40 02990 LD < 409CH > , A 
72B:.::: 1 1 1 23F 03000 LD DE , V I DE0+786 
7 2B6 ED532040 030 1 0 LD < 4020H > , DE 
72B,'='! CDA728 03020 CALL 28A7H 
·?.2BD CD9DOA 03030 CALL OA9DH 
:� ·;�C(t 2 1 0075 03040 LD HL , SECSCR 
7'2C�) CDB 1 0 9 03050 CALL 09B 1 H  
i' :�C 6 CDBDOF 03060 CALL OFBDH 
/ :?C9 AF 03070 XOR A 
-/ ?C:f.:._ 329C40 03080 LD ( 409CH > , A  
7 2::::: ;; 1 1 523F 03090 LD OE , V I DE0+850 
7 2If;j ED532040 03 1 00 LO < 4020H > , DE 
"/2L4 CDA728 03 1 1 0 CALL 28A7H 
72D 7 CD9DOA 03 1 20 CALL OA90H 
72.DA 2 1 0275 03 1 30 LD HL , TH I SCR 
72DD CDB 1 09 03 1 40 CALL 09B 1 H  
72EO CDBDOF 03 1 50 CALL OFBDH 
72E3 AF 03 1 60 X OR A 
72E4 329C40 03 1 70 LO ( 409CH > , A  
72E7 1 1 923F 03 1 80 LD DE , V I OE0+9 1 4  
72EA ED532040 03 1 90 LO ( 4020H > , OE 
72EE CDA728 03200 CALL 28A7H 
72F 1 06 1 0  032 1 0 L O  B , 1 6  
72F3 2 1 3F3C 03220 LD HL , V I DE0+63 

L 
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72F6 1 1 4000 
72F9 36BF 
72FB 1 9  
72FC 1 0FB 
72FE 0605 
7300 2 1 F03E 
7303 36BF 
7305 1 9  
7306 1 0FB 
7308 060D 
730A 2 1 2E3C 
730D 1 1 3FOO 
73 1 0  3696 
73 1 2  1 9  
73 1 3  1 0FB 
73 1 5  0603 
73 1 7  2 1 6 1 3F 
73 1 A  1 1 4000 
73 1 D  36BF 
73 1 F  1 9  
7320 1 0FB 
7322 2 1 F674 
7325 ED5BFC74 
7329 0 1 0200 
732C EDBO 
732E C9 

732F 4D 
733F 42 
734B 46 
7359 5B 
736D 5C 
736E 20 
738 1 3C 
7390 3E 
73AO 50 
73BC 50 
73D8 43 
73EF 32 
7406 33 
74 1 D  20 
WWW# M I CR0-80 
7485 59 
749D 50 

N U E '  
74CE 59 
74F5 00 
74F6 B9B6 
74F8 99A6 
74FA B6B9 
74FC E33F 
74FE 0000 
7500 0000 
7502 0000 
7504 0000 
7506 0000 
7508 2E3C 
750A 85 
750B 20 
75 1 B  8A 
75 1 C  00 
7000 

7F2B 
06CC 
4020 
03E3 
40 1 6  
4 1 98 

03230 LD 
03240 LOOP 1 LD 
03250 ADD 
03260 DJ N Z  
03270 LD 
03280 LD 
03290 LOOP2 LD 
03300 ADD 
033 1 0  DJ N Z  
03320 LD 
03330 LD 
03340 LD 
03350 LOOP3 LD 
03360 ADD 
03370 DJNZ 
03380 LD 
03390 LD 
03400 LD 
034 1 0  LOOP4 LD 
03420 ADD 
03430 DJN Z  
03440 LD 
03450 LD 
03460 LD 
03470 LD I R  
03480 RET 

DE , 64 
< HL > , 1 9 1  

HL , DE 
LOOP 1 
B , 5 
HL , V I DE0+752 
< HU , 1 9 1  

HL , DE 
LOOP2 
B , 1 3  
HL , V I DE0+46 
DE , 63 
< HU , 1 50 

HL , DE 
LOOP3 
B , 3 
HL , V I DEO+B65 
DE , 64 
< HU , 1 9 1  

HL , DE 
LOOP4 
HL , CAR 
DE , < CARLOC > 
BC , 2  

03490 ; FOLLOW I NG I S  THE L I ST OF ALL THE VAR I ABLES 
03500 MSGE1 DEFM ' M I CRO GRAND PR I X '  
035 1 0  MSGE2 DEFM ' BY RON SULL y •  
03520 MSGE3 DEFM ' FUNCT I ON KEYS : ' 
03530 MSGE4 DEFM ' [ I NCREASE SPEED ' 
03540 MSGE5 DEFB 5CH 
03550 DEFM DECREASE SPEED ' 
03560 MSGE6 DEFM ' < MOVE LEFT • 
03570 MSGE7 DEFM ' >  MOVE R I GHT ' 
03580 MSGE8 DEFM ' PRESS " B "  TO RETURN TO BAS I C '  
03590 MSGE9 DEFM ' PRESS ANY OTHER KEY TO START ' 
03600 MSGE 1 0  DEFM ' CHAMP I ON SCORE 
036 1 0  MSGE 1 1  DEFM ' 2ND BEST SCORE 
03620 MSGE 1 2  DEFM ' 3RD BEST SCORE 
03630 MSGE 1 3  DEFM ' M I CRO-SO ###W#W##WWWW#####WW###W###WWWW### 
###WWW#WW#WWW#WWW#W#####W#####WWWWWW# M I CR0--80 ' 
03640 MSGE 1 4  DEFM ' Y 0 U R S C 0 R E 
03650 MSGE 1 5  DEFM ' P  R E S S A N Y K E Y T 0 C 0 N T I 

03660 MSGE 1 6  
03670 MSG 
03680 CAR 
03690 CAR l 
03700 CAR2 
037 1 0  CARLOC 
03720 CHSCOR 
03730 SECSCR 
03740 TH I SCR 
03750 YORSCR 
03760 SPEED 
03770 POSN 
03780 ROAD 
03790 

DEFM 
DEFB 
DEFW 
DEFW 
DEFW 
DEFW 
DEFW 
DEFW 
DEFW 
DEFW 
DEFW 
DEFW 
DEFB 
DEFM 
DEFB 
DEFB 
END 

' Y  0 U A R E 
0 

T H E C H A M P I 0 N '  

03800 

OB6B9H 
OA699H 
OB9B6H 
V I DE0+995 
0 
0 
0 
0 
0 
V I DE0+46 
85H 

BAH 
038 1 0  FLAG 
03820 

0 
START 

000 1 0  ; * * * * * * * * * * * * * * * * * * * * * * * * * *  
00020 ; * PASSWORD * 
00030 ; * * 
00040 ; *  BY - ANTHONY PARK * 
00050 ; *  M I DDLE COVE ' N . S . W  * 
00060 ; *  MAY 1 982 * 
00070 ; *  * 
00080 ; *  USE ' LSET '  T O  ACCESS * 
00090 ; * * * * * * * * * * * * * * * * * * * * * * * * * *  
00 1 00 
00 1 1 0 ORG 7F2BH 
00 1 20 BAS I C  EQU 06CCH 
00 1 30 CURPOS EQU 4020H 
00 1 40 KBDRV EQU 03E3H 
00 1 50 KBLOC EQU 40 1 6H 
00 1 60 LSET EQU 4 1 98H 
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VOLUME 3 NO . 7 ( JUNE 1 982 ) 

40B 1 
1 B6E 
40AO 

00 1 70 TOPMEM EQU 
00 1 80 SETPTR EQU 
00 1 90 STACK EQU 

40B 1 H  
1 B6EH 
40AOH 

MI CR0-80 

00200 
002 1 0  
00220 ; 
00230 I N I T  
00240 
00250 
00260 
00270 
00280 
00290 
00300 
003 1 0  
00320 
00330 
00340 
00350 
00360 
00370 
00380 
00390 
00400 
004 1 0  
00420 

ENTRY PO I NT HERE 

7F2B 2 1 BC7F 
7F2E CDAC7F 
7F31 2 1 803C 
7F34 222040 
7F37 2 1 567F 
7F3A 22984 1 
7F3D 2B 
7F3E 2B 
7F3F 22B 1 40 
7F42 1 1 3200 
7F45 B7 
7F46 ED52 
7F48 22A040 
7F4B 3EC9 
7F4D 32E24 1 
7F50 CD6E 1 B  
7F53 C3CC06 

7F56 D9 
7F57 2 1 DE7F 
7F5A CDAC7F 
7F5D 2 1 577F 
7F60 22 1 640 

00430 BEG I N  
00440 
00450 
00460 
00470 
00480 
00490 
00500 

7F63 CDE303 
7F66 DD2 1 B87F 
7F6A DDBEOO 
7F6D 20F4 
7F6F CDE303 
7F72 FEOO 
7F74 28F9 

005 1 0  
00520 
00530 
00540 
00550 
00560 
00570 

LOOP 

TEST l 

7F76 
7F7A 
7F7D 
7F7F 
7F82 
7F84 
7F86 
7F8A 
7F8D 
7F8F 
7F92 
7F94 
7F96 
7F9A 
7F9D 
7F9F 
7FA2 
7FA5 
7FA8 
7FA9 
7FAC 
7FAF 
7FB2 
7FB5 
7FB7 

DD2 1 B97F 
DDBEOO 
20E4 
CDE303 

00580 
00590 
00600 
006 1 0  TEST2 

FEOO 00620 
28F9 00630 
DD2 1 BA7F 00640 
DDBEOO 00650 
20D4 00660 
CDE303 00670 TEST3 
FEOO 00680 
28F9 00690 
DD2 1 BB7F 00700 
DDBEOO 007 1 0  
20C4 
CDC90 1 
2 1 E303 
22 1 640 
D9 
C3CC06 
CDC90 1 
1 1 1 03C 
0 1 2200 
EDBO 
C9 

00720 
00730 
00740 
00750 
00760 
00770 
00780 PR I NT 
00790 
00800 
008 1 0  
00820 
00830 ; 

LD 
CALL 
LD 
LD 
LD 
LD 
DEC 
DEC 
LD 
LD 
OR 
SBC 
LD 
LD 
LD 
CALL 
J P  

HL , MESG l 
PR I NT 
HL , 3C80H 
< CURPOS > , HL 

HL , BEG I N  
< LSET > , HL 

HL 
HL 
< TOPMEM > , HL 

DE , 32H 
A 
HL , DE 
< STACK > , HL 

A , OC9H 
< 4 1 E2H> , A  

SETPTR 
BAS I C  

MA I N  PROGRAM 

E X X  
LD 
CALL 
LD 
LD 

HL , MESG2 
PR I NT 
HL , BEG I N+ 1  
< KBLOC > , HL 

TEST PASSWORD 

CALL 
LD 
CP 
J R  
CALL 
CP 
J R  
LD 
CP 
JR 
CALL 
CP 
J R  
LD 
CP 
J R  
CALL 
CP 

KBDRV 
I X , PWD 1 
< I X >  

N Z , LOOP 
KBDRV 
0 
Z , TEST 1 
I X , PWD2 
< I X >  

N Z , LOOP 
KBDRV 
0 
Z , TEST2 
I X , PWD3 
< I X >  

N Z , LOOP 
KBDRV 
0 
Z , TEST3 
I X , PWD4 
< I X >  

N Z , LOOP 

; SET MEMORY S I ZE 

; ADJUST STACK 

; RESET SYSTEM VECTOR 

; I F RESET PUSHED 
; THEN I GNORE I T  

J R  
LD 
CP 
JR 
CALL 
LD 
LD 
E X X  
J P  
CALL 
LD 
LD 
LD I R  
RET 

1 C9H ; PASSWORD O . K .  
HL , KBDRV 
< KBLOC > , HL 

BAS I C  
1 C9H 
DE , 3C 1 0H 
BC , 34 

00840 ; DEFAULT PASSWORD SET HERE I N  DEFB STATEMENTS 

7FB8 54 
7FB9 45 
7FBA 53 
7FBB 54 

7FBC 2A 
7FDE 2A 
4 1 E2 
4 1 E2 C32B7F 
7F2B 

00850 ; 
00860 PWD l 
00870 PWD2 
00880 PWD3 
00890 PWD4 
00900 ; 

DEFB 
DEFB 
DEFB 
DEFB 

54H 
45H 
53H 
54H 

; T=54H 
; E  
; S  
; T  PASSWORD " TEST " 

009 1 0  ; MESSAGES TO BE PR I NTED 
00920 
00930 MESG l 
00940 MESG2 
00950 
00960 
00970 

DEFM 
DEFM 
ORB 
J P  
END 

7 * * PASSWORD I N I T I AL I ZED * *  
7 * * * *  TERM I NAL ON STAND-BY * *  * *  
4 1 E2H ; RUN PROGRAM 
I N I T  
I N I T  
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1 0  ' * * S I MPLE PROGRAM FOR PASSWORD CHANGE * *  
2 0  ' * * < C >  a .  PARK * *  
3 0  I NPUT " ENTER 4 LETTER PASSWORD " ; PW$ : I FLEN < PW$ > < >4THEN30 
40 FOR I = 1 T04 
50 A$=M I D$ < PW$ , I , 1 >  
60 POKE32695+ I , ASC < A$ )  
7 0  NE X T I  
8 0  PR I NT " Password entered . "  
90 END 

** OTHELLO L 2/ 1 6K ** 

1 0  ' OTHELLO < C >  1 98 1  PETER R SM I TH - 33 HEADS RD . DONVALE 3 1 1 1  
20 GOTO 1 250 
30 Z2$= " " : Z 5=0 
40 PR I NT @ Z4 , STR I N6$ ( Z 1 , 95 > ; 
50 Z 3$= I NKEV$ : I F  Z3$= " " GOTO 50 
60 Z6=ASC < Z 3$ ) 
70 I F  Z 6= 1 3  AND Z 5 >0 RETURN 
80 IF Z 6=8 OR Z 6=24 THEN I F  Z 5 >0 THEN Z5=Z5- 1 : Z2$=LEFT$ ( Z2$ , Z 5  
> :  POKE 1 5360+ Z 4+Z 5 ,  95 : GOTO 50 
90 IF Z6< 48- 1 6* ZO THEN 50 
1 00 IF Z6 >57+65 * ZO THEN 50 
1 1 0 Z2$= Z 2$+Z3$ 
1 20 Z7=ASC < Z 3$ ) 
1 30 I F  Z 7 >95 THEN Z7=Z7-32 
1 40 POKE 1 5360+Z 4+ Z 5 ,  Z7 
1 50 Z 5= Z 5+ 1  
1 60 I F  Z 5< Z 1  THEN 50 
1 70 RETURN 
1 80 IF A < C > =O GOTO 620 
1 90 I F  C >NP THEN 380 
200 PR I NT@ 1 009 , " " ; : PR I NT @ C *5 1 2-79 , " YOUR MOVE? " ;  
2 1 0  Z 0 = 1 : Z 1 =4 : Z 4=C*5 1 2-68 : 60SUB30 : PR I NT@C*5 1 2-79 , " 

.. . ' 
220 PR I NT @ 1 457-C*5 1 2 , CHR$ ( 207 > ; 
230 I F  LEFT$ < Z 2$ , l > < > " P "  GOTO 320 
240 GOSUB 940 
250 IF R >- 1 00 THEN 300 
260 C=3-C 
270 GOSUB 940 
280 IF R=- 1 00 THEN 440 
290 GOTO 1 80 
300 PR I NT @ 5 6 1 , " BAD MOVE " ; 
3 1 0  GOTO 1 80 
320 J =VAL < Z2$ ) 
330 I F  J < 1 OR J >64 THEN 300 
340 I = I NT < < J - 1 ) / 8 ) + 1  
350 J = J - I * 8+8 
360 I F  B < I ,  J > < >O GOTO 300 
370 GOTO 460 
380 GOSUB 940 

390 I F  R >- 1 00 THEN PR I NT @ C*5 1 2-79 , " MY MOVE I S " ; I *8+J -8 ; : PR I NT 
@ 1 457-5 1 2 * C ,  CHR$ ( 207 > ; :  GOTO 460 

400 PR I NT @ 5 1 2 * C-79 , " I  CAN " T MOVE " ;  
4 1 0  C=3-C 
420 GOSUB 940 
430 IF R >- 1 00 THEN 1 80 
440 PR I NT @ 5 1 2 * C-79 , " NO MOVES LEFT " ; 
450 GOTO 620 
460 GOSUB 1 240 
470 F=O 
480 GOSUB 800 
490 IF W >O THEN 530 
500 M= I : N=J : GOSUB 1 2 1 0  
5 1 0  PR I NT @ 1 28 * I -69+J * 6 , I *8+J-8 ; 
520 GOTO 300 
530 PR I NT @ 56 1 , " FL I PS " ; W ; 
540 B < I  , J > =C 
550 M= I : N=J : GOSUB 1 1 00 
560 A < C > =A < C > +W+ 1 
570 A < 3-C > =A < 3-C > -W 
580 FOR I = 1  TO 2 
590 PR I NT @ 5 1 2* I - 1 96 ,  A < I > ; 
600 NE X T  I 
6 1 0  I F  A < 1 > +A < 2 > < 64 THEN C=3-C : GOTO 1 80 
620 I F  A < 1 > >A < 2 > THEN NS < O > =N$ < 1 > : GOTO 660 
630 I F  A < 1 > < A < 2 > THEN NS < O > =N$ ( 2 ) : GOTO 660 
640 N$ ( 0 ) = "  A DRAWN GAME ! " 
650 GOTO 670 
660 PR I NT @ 4 33 , " THE W I NNER I S " ; 
670 PR I NT @ 56 1 , " ANOTHER GAME? " ; CHR$ ( 95 > ; 
680 PR I NT @ 497 , STR I NG$ ( 1 5 ,  32 > ; 
690 FOR J = 1  TO 20 
700 NE X T  J 
7 1 0  PR I NT @ 497 , N$ ( 0 ) ; 
720 FOR J = 1  TO 50 
730 NE X T  J 
740 Z 2$= I NKEY$ 
750 I F  Z 2$= " " GOTO 680 
760 I F  Z 2$= " N "  CLS : END 
770 IF Z2$< > " Y "  GOTO 680 
780 CLS 
790 GOTO 1 900 
800 W=O 
8 1 0  FOR D=O TO E 
820 M= I : N=J : P=X < D > : Q=Y < D >  
830 FOR L=O TO S 
840 M=M+P : N=N+Q 
850 PR I NT@ 1 009 , CHR$ ( 1 43 ) ; " TH I NK I NG " ; CHR$ ( 1 43 > ; : I F B < M , N > = Z GOT 
0 920 
860 PR I NT@ 1 009 , " " ; : I F B < M ,  N > < >C GOTO 9 1 0  
870 I F  L= 1 THEN 920 
880 W=W+L-0 
890 IF F=O GOSUB 2640 
900 GOTO 920 
9 1 0  NE X T  L 
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920 NE X T  D 
930 RETURN 
940 F=O 
950 R=- 1 00 
960 I F  A < C > =O RETURN 
970 FOR I =O TO E 
980 FOR J=O TO E 
990 I F  Z < I ,  J > < >O GOTO 1 070 
1 000 GOSUB 800 
1 0 1 0  IF W=O THEN 1 070 
1 020 W=W*W2 < ST < C > > +P < I ,  J > *W 1 < ST < C > > 
1 030 I F  W< R THEN 1 070 
1 040 IF W >R THEN R=W : U= I :  V=J : TM� l : GOTO 1 070 
1 050 TM=TM+ 1 
1 060 I F  TM*RND < O > < l  THEN U= I :  V=J 
1 070 NE X T  J ,  I 
1 080 I =U : J =V 
1 090 RETURN 
1 1 00 Z < M ,  N > = l  
1 1 1 0 FOR K=O T O  E 
1 1 20 U=M+ X < K > : V=N+Y < K >  
1 1 30 Z < U ,  V > =B < U ,  V >  
1 1 40 NE X T  K 
1 1 50 RETURN 
1 1 60 GOSUB 1 1 0 0  
1 1 70 B < M ,  N > =C 
1 1 80 PR I NT � M * 1 28+N* 6- 1 33 ,  S 1 $ ( C- 1 > ;  
1 1 90 PR I NT � M* 1 28+N*6-69 , S2$ ( C- 1 > ;  
1 200 RETURN 
1 2 1 0  PR I NT � M* 1 28+N* 6- 1 33 ,  STR I NG$ ( 4 ,  1 3 1 > ;  
1 220 PR I NT � M * 1 28+N*6-69 , '  CHR$ < 1 96 > ; 
1 230 RETURN 
1 240 M= I : N=J : GOTO 1 1 80 
1 250 DEF I NT A-Z 
1 260 CLEAR 1 500 
1 270 CLS 
1 280 PR I NT � 2 07 , " WELCOME TO THE GAME OF OTHELLO " 
1 290 DATA 8 , 2 , 8 , 2 , 2 , 3 , 2 , 2 , 7 , 2 , 2 , 7 , 2 , 7 , 8 , 0 , 2 , 4 , 2 , 5 , 2 , 5 , 2 , 3 , 2 , 2 , 2 
1 300 DATA 7 , 2 , 7 , 2 , 7 , 2 , 4 , 2 , 0 , 2 , 4 , 2 , 5 , 2 , 5 , 7 , 2 , 5 , 4 , 2 , 7 , 2 , 7 , 2 , 4 , 2 , 0 
1 3 1 0  DATA 2 , 4 , 2 , 5 , 2 , 5 , 2 , 3 , 2 , 2 , 2 , 7 , 2 , 7 , 2 , 7 , 2 , 4 , 2 , 0 , 8 , 5 , 2 , 5 , 2 , 3 , 2 
1 320 DATA 2 , 7 , 2 , 7 , 2 , 7 , 2 , 8 , 0  
1 330 OT$= " " 
1 340 FOR I = l  TO 45 
1 350 READ J , K  
1 360 OT$=0T$+ST R I NG$ ( J , 1 9 1 ) +CHR$ ( 1 92+K > 
1 370 NEX T  
1 380 PR I NT � 972 , " WOULD YOU L I KE I NSTRUCT I ONS < Y I N > ? " ; 
1 390 Z 0 = 1 : Z 1 = 1 : Z 4= 1 007 : GOSUB30 
1 400 I F  Z 2$= " N "  GOTO 1 60 0  
1 4 1 0  I F  Z 2$< > " Y "  GOTO 1 39 0  
1 420 CLS 
1 430 PR I NT TAB < 22 > ; " THE GAME OF OTHELLO " 
1 440 PR I NT " THE OBJECT OF THE GAME OF OTHELLO I S  TO OCCUPY THE MO 
ST SQUARES. II ; 
1 450 PR I NT " THE PLAY PROCEEDS BY OCCUPY I NG SQUARES I N  TURN WH I CH 

CAUSE YOUR II ; 

1 460 PR I NT "  OPPONENT ' S SQUARES TO BE FL I l >PED . OPPONENT ' 8 SQUARES 
ARE FL I PPED " ; 
1 470 PR I NT " I F  THEY ARE I N  A D I RECT L I NE < VERT I CAL , HOR I Z ONTAL , 0 
R D I AGONAL > " ;  
1 480 PR I NT " BETWEEN ANY SQUARE YOU OCCUPY AND THE SQUARE YOU J UST 

PLACED . "  
1 490 PR I NT " E I THER O ,  1 ,  OR 2 PLAYERS CAN PLAY OTHELLO . W I TH 0 
PLAYERS THE " ; 
1 500 PR I NT " COMPUTER PLAYS I TSELF . W I TH 1 PLAYER THE COMPUTER PL 
AYS AGA I NST " ; 
1 5 1 0  PR I NT " YOU . W I TH 2 PLAYERS YOU CAN PLAY AGA I NST A HUMAN OPP 
ONENT . " 
1 520 PR I NT " MOVES ARE ENTERED I N  REPLY TO THE ' YOUR MOVE ' PROMPT . 

YOUR MOVE " ; 
1 530 PR I NT " MUST CAUSE AT LEAST 1 OF YOUR OPPONENT ' S  SQUARES TO 
BE FL I PPED . " ;  
1 540 PR I NT " I F  YOU CAN ' T MOVE , ENTER ' PASS ' I NSTEAD OF A SQUAR 
E ' S NUMBER . " ;  
1 550 PR I NT " I F  YOUR MOVE I S  I NVAL I D  THE COMPUTER W I LL REPLY W I TH 

' BAD MOVE ' " ;  
1 560 PR I NT " AND W I LL ASK FOR ' YOUR MOVE ' AGA I N .  I F  YOU HAVE A MOV 
E THAT W I LL " ; 
1 570 PR I NT " FL I P  AN OPPONENT ' S  SQUARE , YOU MUST MOVE AND NOT PASS 

1 580 PR I NT TAB < 20 > ; " PRESS ANY KEY TO CONT I NUE " ;  
1 59 0  I F  I NKEY$ = " " GOTO 1 590 
1 600 CLS 
1 6 1 0  PR I NT � 256 , 0T$ 
1 620 D I M  P < 8, 8 > , N$ < 2 > , B < 9 ,  9 > , X < 8 > , Y < 8 > , A < 2 > , Z < 9 ,  9 > , S 1 $ 
< 1 >  , 52$ ( 1 >  , W 1 < 5 > , W2 < 5 > , ST < 2 > 
1 630 DATA- l , 0 ,  - 1  , 1 , 0 ,  1 , 1 , 1 , 1 , 0 ,  1 , - 1  , 0 ,  -1 , - 1  , - 1  
1 640 DATA O ,  4 ,  1 , 4 ,  1 ,  2 ,  1 ,  1 ,  1 ,  0 
1 650 FOR I = l  TO 8 
1 660 READ X < I > , Y < I >  
1 670 N E X T  I 
1 680 FOR I = 1  TO 5 
1 690 READ W 1 < I > , W2 < I >  
1 700 N E X T  I 
1 7 1 0  M=O : N=O : Z=O : C=0 : 0= 1 : E=8 : S=7 : K=O : L=O : R=O : W=O : T=2 
1 720 S 1 $ ( 0 ) =CHR$ ( 1 63 ) +CHR$ < 1 47 > +CHR$ ( 1 63 > +CHR$ ( 1 47 >  
1 730 S2$ C O > =CHR$ ( 1 36 ) +CHR$ ( 1 32 > +CHRS < 1 36 > +CHRS < 1 32 > 
1 740 S 1 $ ( 1 ) =CHR$ ( 1 3 1 > +CHR$ ( 1 63 ) +CHR$ ( 1 47 > +CHR$ ( 1 3 1 > 
1 750 S2$ ( 1 ) =CHR$ < 1 30 > +CHR$ ( 1 39 ) +CHR$ ( 1 35 ) +CHR$ < 1 29 ) 
1 760 V2$=CHR$ ( 1 5 1 ) +CHR$ ( 1 3 1 > +CHR$ ( 1 3 1 > +CHR$ ( 1 3 1 ) +CHR$ ( 1 3 1 ) +CHR$ < 
1 7 1 > 
1 770 V3$=CHR$ < 1 49 ) +CHR$ ( 1 96 ) +CHR$ < 1 70 ) 
1 780 FOR I = 1  TO 3 
1 790 V2$=V2$+V2$ 
1 800 V3$=V3$+V3$ 
1 8 1 0  N E X T  I 
1 820 FOR I = 1  TO 4 
1 83 0  FOR J = 1  TO 4 
1 840 READ P < I ,  J >  
1 850 P < 9- I , J > =P < I ,  J )  
1 860 P < 9- I , 9-J > =P < I ,  J )  
1 870 P < I ,  9-J > =P < I ,  J >  
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1 880 NEX T  J ,  I 
1 890 DATA 9 ,  2 ,  8 ,  6 ,  2 ,  1 ,  3 ,  4 ,  8 ,  3 ,  7 ,  5 ,  6 ,  4 ,  5 ,  0 
1 900 RANDOM 
1 9 1 0  PR I NT @ 256 , 0T$ 
1 920 FOR I =O TO 9 
1 930 FOR J =O TO 9 
1 940 B < I � J > =O : Z < I , J > = 1 
1 950 N E X T  J ,  I 
1 960 CLS 
1 970 FOR I =O T O  7 
1 980 PR I NT @ I * 1 28 ,  V2$ ; 
1 990 PR I NT @ I * 1 28+64 , V3$ ; 
2000 NE X T  I 
20 1 0  FOR I =O TO 7 
2020 FOR J= 1 TO 8 
2030 K= I * 8+J 
2040 PR I NT @ 1 28 * I +59+J * 6 • " " ;  
2050 PR I NT US I NG " ## " ; K ; 
2060 NE X T  J ,  I 
2070 C= l 
2080 M=4 : N=4 : GOSUB 1 1 60 
2090 M=5 : N=5 : GOSUB 1 1 60 
2 1 00 A < l  > =2 
2 1 1 0  C=2 
2 1 20 M=4 : N=5 : GOSUB 1 1 60 
2 1 30 M=5 : N=4 : GOSUB 1 1 60 
2 1 40 A < 2 > =2 
2 1 50 PR I NT @ 49 , " 0 T H E  L L 0 " ; 
2 1 60 PR I NT :ii> 1 1 3 ,  STR I NG$ ( 1 5 ,  1 3 1 > ; 
2 1 70 PR I NT @ 1 77 , " NUMBER OF " ;  
2 1 80 PR I NT :ii> 24 1 , " PLAYERS < 0-2 > ? " ; 
2 1 90 Z O=O : Z 1 = 1 : Z 4=305 : GOSUB 30 
2200 NP=VAL < Z2$ ) 
22 1 0  I F  NP >2 THEN 2 1 90 
2220 GOSUB 2690 
2230 N $ ( 1 > = " LEFT HAND " 
2240 I F  NP=O THEN N$ < 2 > = " R I GHT HAND " ELSE N$ < 2 > = " COMPUTER " 
2250 I F  NP=2 THEN 2370 
2260 FOR C=NP + 1  TO 2 
2270 GOSUB 2690 
2280 PR I NT @ 1 77 , " STRATEGY LEVEL " ;  
2290 PR I NT :ii> 24 1 , " FOR " ; N$ < C > ; 
2300 PR I NT @ 305 , " ( 0-5 , O=LOW > " ;  
23 1 0  ZO=O : Z 1 = 1 : Z 4=3 1 8 : GOSUB30 
2320 ST < C > =VAL < Z 2$ ) 
2330 I F  ST < C > >5 GOTO 23 1 0  
2340 NE X T  C 
2350 C= 1 
2360 I F  NP=O THEN 2530 
2370 FOR C= 1 TO NP 
2380 PR I NT :ii> 1 77 , " NAME PLEASE 
2390 PR I NT :ii> 24 1 , " PLAYER " ; C ; " ?  
2400 Z 0= 1 : Z 1 = 1 5 : Z 4=305 : GOSUB30 
24 1 0  N$ ( C ) = Z 2$ 

.. . ' 

.. . ' 

2420 N E X T  C 
2430 C= 1 
2440 I F  NP< > 1  THEN 2530 
2450 GOSUB 2690 
2460 PR I NT :ii> 1 77 , " WOULD YOU L I KE " ; 
2470 PR I NT :ii> 24 1 , " TO MOVE F I RST? " ; 
2480 PR I NT :ii> 305 , " ( Y / N > " ;  
2490 Z 0= 1 : Z 1 = 1 : Z 4=3 1 1 : GOSUB 30 
2500 I F  Z 2$= " Y "  GOTO 2530 
25 1 0  C=2 
2520 I F  Z 2${ ) " N "  GOTO 2490 
2530 K 1 =C 
2540 GOSUB 2690 
2550 FOR C= 1 TO 2 
2560 PR I NT :ii> C * 5 1 2-335 , N$ ( C > ; 
2570 PR I NT :ii> 5 1 2 * C-27 1 , STR I NG$ ( 1 5 ,  1 3 1 > ; 
2580 N=9 : M=4 * C- 1 . 5 : GOSUB 1 1 80 
2590 PR I NT :ii> 5 1 2 * C-20 1 , " SCORE " ;  
2600 PR I NT :ii> 5 1 2 * C- 1 96 ,  A < C > ; 
26 1 0  N E X T  C 
2620 C=K 1 
2630 GOTO 1 80 
2640 M= I : N=J 
2650 FOR L l =O TO L-0 
2660 M=M+P : N=N+Q : GOSUB 1 1 70 
2670 NE X T  L 1  
2680 RETURN 
2690 FOR I = 1 77 TO 369 STEP 64 
2700 PR I NT :ii> I ,  CHR$ ( 207 > ; 
27 1 0  N E X T  I 
2720 RETURN 

** LOAN CALCULATION PACKAGE ** 

1 0  REM LOAN CALCULAT I ON PACKAGE FOR DA I LY REDUC I NG 
CAP I TAL I SED MONTHLY BAS I S .  
AUTHOR KEN GLASSON 

P . S . 20 1 9  SUMMERV I LLES RD 
KARALEE , Q . 4305 ' PHONE 07 282 1 1 02 JULY ' 8 1  

20 CLS : PR I NT:ii> 1 47 , " L  0 A N  P A C K A G E " 
30 PR I NT;i)2 1 1 ' " ======================= II 
40 PR I NT@344 , " * * M E N U * * "  
50 PR I NT : PR I NT "  

60 PR I NT "  
7 0  PR I NT : PR I NT "  

2 .  
3 .  
4 .  
5 .  

1 .  REPAYMENT CALCULAT I ON 
REMA I N I NG TERM CALCULAT I ON 
REMA I N I NG BALANCE CALCULAT I ON 
D I SSECT I ON OF REPAYMENTS 
REPAYMENT FACTOR CALCULAT I ON "  

6 .  END PROGRAM " 
ENTER 1 , 2 , 3 , 4 , 5 , 0R 6 "  

8 0  A$= I NKEY$ : I FA$= " " THEN80 
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90 G=VAL ( A$ )  
1 00 ONGGOT0 1 1 0 � 300 , 420 � 560 , 83 0 � 940 
1 1 0 CLS : PR I NT " LOAN REPAYMENT CALCULAT I ON "  
1 20 PR I NT " ========================== " 
1 30 PR I NT: PR I NT : I NPUT " ENTER LOAN AMOUNT • • • • • • • • • . • • •  " ; LA : L=LA 
1 40 I NPUT " ENTER I NTEREST RATE • • • • . . • • . • •  " ; I R : I = I R  
1 50 I NPUT " ENTER TERM O F  LOAN I N  YEARS • . .  " ; TY : T=TY 
1 60 I NPUT " ENTER I NSURANCE PREM I UM-L I FE • •  " ; M  
1 70 I NPUT " ENTER I NSURANCE PREM I UM-F I RE • •  " ; F  
1 80 P=M+F : T=T * 1 2 : I = I / 1 200 
1 90 V= 1 / ( 1 + I ) : A= < 1 -V [ T ) / I  
200 R=L / A  
2 1 0  I FP=OTHEN240 
220 PR I NT : PR I NT " MONTHLY REPAYMENT IS $ " ; : PR I NTUS I NG " # , ### . ## " ; R ; 
: PR I NT "  + $ " ; : PR I NTUS I NG " ## . ## " ; P / 1 2 ; : PR I NT "  OR $ " ; : PR I NTUS I NG " #  
, ### . ## " ; R+P / 1 2 : PR I NT " C $ " ; : PR I NTUS I NG " ### . ## " ; < R * 1 2+P ) / 5 2 ; : PR I NT "  

PER WEEK > " 
230 GOT0250 
240 PR I NT : PR I NT " MONTHLY REPAYMENT I S  $ " ; : PR I NTUS I NG " # , ### . ## " ; R ; 
: PR I NT II ( $ " ; : PR I NTUS I NG " ### . ## " ; R * 1 2/ 52 ; : PR I NT "  PER WEEK > " 
250 PR I NT " TOTAL I NTEREST PA I D  WOULD BE APPROX I MATELY $ " ; : PR I NTUS 
I NG " ### , ### . ## " ; R * T-L 
260 FORD= 1 T0 1 000 : NE XT : PR I NT : PR I NT " 1 .  RETURN TO MENU . 2 .  END PR 
OGRAM " 
270 B$= I NKEY$ : I FB$= " " THEN270 
280 G=VAL ( B$ )  
290 ONGGOT020 , 940 
300 CLS : PR I NT " REMA I N I NG TERM CALCULAT I ON "  
3 1 0  PR I NT " =========================== " 
320 PR I NT : PR I NT : I NPUT " ENTER BALANCE OF LOAN • • • • . • • • •  " ; LA : B=LA 
330 I NPUT " ENTER I NTEREST RATE • • • • • • • • • • • •  " ; I R : I = I R  
340 I NPUT " ENTER MONTHLY REPAYMENT 
< E X CLUD I NG I NSURANCE > • • • • • • • • • •  " ; MR : R=MR 

350 PR I NT : PR I NT " CALCULAT I ON I N  PROGRESS " 
360 I = I / 1 200 : X = 1 / ( 1 + I > : Y= X  
370 Z = 1 ,- ( B * I / R )  
380 T=O 
390 A= X *Y : T=T+ 1 
400 I FA=< Z THENP R I NT@576 , " REMA I N I NG TERM I S  " ; : P R I NTUS I NG " ## . ## " ; 
T / 1 2 ; : PR I NT " YEARS < " ; T ; " > MONTHS " : GOT0260 
4 1 0  Y=A : GOT0390 
420 CLS : PR I NT " REMA I N I NG BALANCE CALCULAT I ON "  
430 PR I NT " ============================= " : PR I NT : PR I NT 
440 I NPUT " ENTER LOAN AMOUNT • • • • • • • • • • • •  " ; LA : L=LA 
450 I NPUT " ENTER I NTEREST RATE • • • • • • • • • •  " ; I R : I = I R  
460 I NPUT " ENTER MONTHLY REPAYMENT 
< E X CLUD I NG I NSURANCE > • • • • • • • • " ; MR : R=MR 

470 I NPUT " ENTER TERM REQU I RED IN YEARS . " ; TY : T=TY 
480 PR I NT : PR I NT " CALCULAT I ON I N  PROGRESS " 
490 FORD= 1 TOT * 1 2  
500 C= < L * I / 36500 > * 30 . 4 1 67 :  REM ##### 30 . 4 1 67 I S  AVERAGE DAYS 
PER MONTH ( 365/ 1 2 >  
5 1 0  L=L+C 
520 L=L-R 
530 NE X T  

540 PR I NT@640 , " BALANCE REMA I N I NG AFTER " ; T ; "  YEARS I S  $ " ; : PR I NTU 
S I NG " ### , ### . ## " ; L  
550 GOT0260 
560 CLS : PR I NT " D I SSECT I ON OF LOAN REPAYMENTS "  
570 PR I NT " ============================= " : PR I NT : PR I NT 
580 I NPUT " ENTER LOAN AMOUNT • • • • • • • . • • • • • • • " ; LA : L=LA 
590 I NPUT " ENTER I NTEREST RATE . • . • • • • • • • • • •  " ; I R : I = I R  
600 I NPUT " ENTER MONTHLY REPAYMENT 
< E X CLUD I NG I NSURANCE > • • • • • • • • • • •  " ; MR : R=MR 

6 1 0  I NPUT " ENTER TERM OF LOAN I N  YEARS • • • • • " ; TY : T=TY 
620 S=O : Y=O : I = I / 36500 : C 1 =0 
630 CLS : PR I NT " REPAYMENT NO . " , " I NTEREST " , " PR I NC I PAL " , "  BALANCE " 
640 FORD= 1 TOT* 1 2  
650 C=L* I *30 . 4 1 67 
660 L=L+C-R : C= < I NT < C * 1 00 ) ) / 1 00 : C 1 =C 1 +C 
670 REM LOAN BALANCE SHOWN TO NEAREST 1 0C FOR SAKE OF SPEED 

OF E X ECUT I ON OF PR I NT STATEMENT . DOUBLE PREC I S I ON MAY 
BE USED BY ADD I NG THE DOUBLE PREC I S I ON I ND I CATOR � # 7 
AFTER THE VAR I ABLE 7 L ' WHERE I T  APPEARS I N  TH I S  SECT I ON .  

680 PR I NTD ; : PR I NTTAB < 1 6 ) US I NG " # , ### . ## " ; C ; : PR I NTTAB < 32 ) US I NG " # , # 
## . ## " ; R-C; : PR I NTTAB < 48 > US I NG " ### , ### . ## " ; L  
690 I FL< =RTHENPR I NT " THE NE X T  REPAYMENT W I LL CLEAR THE LOAN 
TOTAL I NTEREST PA I D  W I LL BE $ " ; : PR I NTUS I NG " ### , ### . ## " ; C l + < L * I * 3 
0 . 4 1 67 > : GOT0770 
700 S=S+ 1 : I FS= 1 2THEN720 
7 1 0  GOT08 1 0  
720 Y=Y+ 1 : I FY= 1 THEN730ELSE740 
730 PR I NT " AFTER 1 YEAR " ; :: PR I NTUS I NG " ## . ## " ; < < R-C > I R > * 1 0 0 ; : PR I NT 
" %  OF THE REPAYMENT I S  APPL I ED TO " : PR I NT " THE PR I NC I PAL AND TOTAL 
I NTEREST TO DATE I S  $ " ; : PR I NTUS I NG " ### , ### . ## " ; C 1 : GOT0750 
740 PR I NT " AFTER " ; Y ; " YEARS " ; : PR I NTUS I NG " ## . ## " ; ( ( R -C ) / R > * 1 00 ; : PR 
I NT " %  OF THE REPAYMENT I S  APPL I ED TO " : P R I NT " THE PR I NC I PAL AND TOT 
AL I NTEREST TO DATE IS $ " ; : PR I NTUS I NG " ### , ### . ## " ; C 1 
750 S=O : I NPUT " H I T  > >NEW L I NE< < TO CONT I NUE " ; X  
760 I FY=TTHENCLSELSEGOT0800 
770 PR I NT "  1 .  RETURN TO MENU 2. END PROGRAM " ;  
780 C$= I NKEY$ : I FC$= " " THEN780 
790 G=VAL ( C$ > : GOT0290 
800 CLS : PR I NT " REPAYMENT N O . " , " I NTEREST " , " PR I NC I PAL " , " BALANCE " 
8 1 0  N E X T  
820 CLS : GOT0260 
830 CLS : PR I NT " REPAYMENT FACTOR CALCULAT I ONS " 
840 PR I NT " ============================= " 
850 PR I NT : PR I NT : I NPUT " ENTER I NTEREST RATE " ; I � CLS 
860 L= 1 000 : I = I / 1 200 : T= 1 : P==O : PR I NT " TERM " � " FACTOR ( @ " ; I * 1 200 ; " % ) " :  
PR I NT 
870 FORF= 1 T040 
880 N==T * 1 2 : V= 1 / ( 1 + I > : A= < 1 -V [ N ) / I : R=L/A 
890 PR I NTT , : PR I NTUS I NG " ## . ## " ; R  
900 T=T+ 1 : P=P+ 1 
9 1 0  I FT=4 1 PR I N T : GOT0770 
920 I FP= 1 0THENPR I NT : I NPUT " H I T  > >NEW L I NE< < TO CONT I NUE " ; X : P= O z CL 
S : PR I NT " TERM " , " FACTOR ( @ " ; I $ 1 20 0 ; " % ) " : PR I NT 
930 NEXTF 
940 CLS : PR I NT " THANK Y OU " :: END 
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***** NEXT MONTH ' S  I SSUE ***** 

Next month ' s  i s s u e  wi l l  contai n at l east the fol l owi ng programs p l u s  the u s u a l  features and 
arti c l es .  An { 80 )  after a prd'gram t i t l e i nd i c at e s  t h at the program wi l l  be for TRS-80 Model 
1 / 3 or System 80/ V i  deo Gen i e  computer s .  { Co 1 o u r ) i nd i c ates t h at the program wi l l  be for t h e  
TRS-80 C o l our Computer a n d  the H i t ac h i  Peac h . 

** HEX CONSTANTS { 80 )  L I I /4K m/ 1 ** 

As a l evel  2 u se r , you may h ave wi s hed 
you h ad the d i s k  B as i c  abi l i ty to use hexa-
deci mal v a l u e s  i n  your program i n stead 
of havi ng to convert t h em to dec i ma 1 .  
Now wi t h  t h i s prog r am you wi l l  be abl e 
to wri t e  a st atement such a s : 

FOR I 
: NE XT I 

&H3C40 TO &H3CBF POKE I , &H86 

and the format i s  the s ame a s  t h at u s ed 
i n  d i s k  B as i c .  

** DR WHO ADVENTURE { 80 )  32/K D i s k  ** 

Travel t hrough t i me and s p ac e  wi t h  Dr . 
Who i n  the T ardi s .  You must f i nd the Key 
of T i me for the T i me Lords i n  order to 
defeat t h e  B l ack G u ard i an .  You c an go 
b ac k  and forth between s i x  p 1 anet s and 
Gal axy i n  your r ather o 1 d and unrel i ab 1 e 
T ardi s .  Beware the maze on P e l adon . . .  

** V AR I ABLE �JORKSHEET { CO LOUR ) ** 

H ave you ever tri ed t o  mod i fy a program 
you wrote mont h s  before o n l y  to f i nd i t  
undocumented o r  t h e  documen t at i on i n ad eq u ate? 
Wel l ,  if you h ave a pri nter , t h i s program 
wi 11 a 1 1  ow you to record i nformat i o n  rel ati n g  
to v ar i abl e u s ag e  i n  a c on s i stent manner 
for future u s e ,  shou l d  t h e  need ari s e . 
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** SER I ES I MPEDANC E  CALCU LAT I ONS { 80 )  
L I I / l 6K ** 

T h i s program i l l u s trates one of the funda
men t a  1 formu l ae c on nected wi th e 1 ect r i  cal 
probl ems and wi l l  be of i nterest t o  e l ec t r i c a l  
engi neer i ng s t udent s a n d  amat eur r ad i o 
enthus i as t s . A wi de vari ety of probl ems 
are so 1 v ab 1  e and not conf i n ed to the general 
form of seri e s  r e s i stanc e , i nductance and 
c ap a c i t ance al one . 

** LOWER CASE CONVE R TER { 80 )  L I I / 1 6K m/ 1 ** 

Thi s a s s emb l y  l angu age program wi l l  c onvert 
a 1 1  upperc a s e  1 etters i n s i d e pri nt st atements 
i nto l ower case wi t h  the except i on of the 
f i r s t  l etter i n s i d e a quot at i on and the 
fi r s t  1 ett e r  after a peri od and two s p ac e s  
wh i c h i s  a s sumed to be a n e w  s entence . 
J u st the t h i n g  for t h o s e  1 o n g  Ad venture 
type programs t h at you typ ed in before 
you f i tted your l ower c a s e  convers i on ki t .  

* *  fv1 I LE AG E  CALCU L ATOR { CO LOUR ) * * 

Keep i ng track of y o u r  c ar • s fuel consumpt i on 
c an be a n u i s ance . Thi s program wi l 1  
remove some of t h e  t ed i um by maki ng the 
nec e s s ary c a l c u l ati o n s  and , o pt i onal l y ,  
f i l i n g t h e d at a  t o  mai ntai n a cont i nou s 
record . T h i s i n format i on cou l d  be of 
u s e  vJhen comp 1 eti ng n ex t  year • s t ax re�urn 
or i n  dec i d i ng i f  your c ar n eed s mec ham cal 
attent i on . 
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***** CASSETTE/D I SK E D I T I ON I NDEX ***** 

The c assette edi ti on of MI CR0-80 contai n s  al l the software l i sted each mont h , on c as sette . 
The c assette a 1 so contai n s  the source code for mac h i n e  1 anguage programs whi c h  may not h ave 
been pri nted due to s pace restri cti ons . A 1 1  programs are recorded twi ce . Leve 1 I programs 
can only be 1 oaded i nto a Leve 1 I TRS-80 if the Leve 1 I i n  Leve 1 2 program from the MI CR0-80 
Software L i brary - Vo 1 .  1 i s  f i rst 1 oaded i nto your L eve 1 2 TRS-80 or System 80/Vi deo Geni e .  
Note : System 80/Vi deo Geni e computers have h ad d i fferent tape-counters fi tted at di fferent 
ti me s . The approxi mate start posi ti ons shown are correct for the very ear l y  System 80 wi thout 
the vo 1 ume contra l or 1 eve 1 meter . They are probabl y  i ncorrect for 1 ater machi nes . The r ates 
for a c as sette subscri pti on are pri nted on the  i ns i de front cover of eac h  i s sue of the magazi ne . 

The di s k  edi ti on  contai n s  al l those programs whi ch c an be executed from di s k ,  i nc l udi ng Level 
I programs . L eve 1 I d i sk  programs are s aved i n  the NEWDOS format . Users requi re the Leve 1 
I /CMD uti l i ty supp l i ed wi t h  NEWDOS+ or NEWDOS 80 versi on 1 . 0 to run them .  

S I DE 1 

OTHELLO 

LOAN CALC PACKAGE 

PASSWORD 
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S I DE 2 
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L I I/4-l 6K 0 
I I  

L I I/ 1 6K L 
II 

L I I/ l 6K P 
I I  

SYSTHi PASSWD 

EDTASM PASSWD 

SYSTHt PR IX  

EDTASN PR IX 
II 

D I SK F I LESPEC 

OTHELLO/BAS 
I I  

LOAN/BAS 
I I  

PASSWORD/BAS 

PASSWORD/CND 
II 
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II 
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SAVE A PACKET ON MICR0·80's DISK DRIVE PACKAGES 

fOR TKS·80 MODEL I AND SYSTEM 80 MICROCOMPUT:ERS 

SINGLE DRIVE PACKAGE from ... $499 DUAL DRIVE PACKAGE {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. MICRO· SO 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 ... 
SAV"E $23 - $ 107 over our already low prices! 

Choose the appropriate system from the table below: 
No. of No. of Dosplus * 

DRIVE TYPE 
Tracks Heads 

Capacity 
Version 

Price 

DRIVE 0 
1 x MPI B51 40 1 lOOK 3.3 $499 $77.95 
1 x MPI B52 40 2 200K 3 .4 $639 $97.95 
1 x MPI B92 80 2 400K 3.4 $799 $107.95 
DRIVE I 
1 x MPI B51 40 1 lOOK $415 $23.00 
1 x MPI B52 40 2 200K $525 $23.00 
1 x MPI B92 80 2 400K $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 
SAVf a further $40 on the price of two single-drive packages ... 

DRIVE TYPE 
No. of No. of 
Tracks Heads 

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

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

All disk drive components are still available separately: 

Capacity 
Dosplus Price 
Version 

2 X lOOK 3 .3 $874 
2 X 200K 3.4 $1 125 
2 X 400K 3.4 

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

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

Price freight Price freight 
MPI B51 40 track, single-head, lOOK $399 �!��ced Price $5.00 Self-contained, single drive cabinet/power supply $99 :p�.uu 
MPI B52 40 track, dual-head, 200K $449 $5.00 Self-contained, dual-drive cabinet/power supply $ 135 $5.<Xl 
MPI B92 80 track, dual-head, 400K $619 $5.00 Two drive cable $39 $2.00 

Simple, wrap-around cabinet $12 $2.00 fan drive cable $49 $2.00 

Separate, dual-drive power supply $85 $8.00 DOSPLUS 3.3 $99.95 $2.00 
DOSPLUS 3.4 $149.95 $2.00 

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

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



LEVEL 2 ROM 

ASSEMBLY LANG UAGE TOOLKIT 
• 

by Edwin Paay 

FOR TRS-80 MODEL 1 ,  MODEL 3 
AND SYSTEM 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, c;:1ata movements etc. It also describes the various for
mats used for BASIC, System and Editor/Assembly tapes. There is a special section devoted to those 
additional routines in the TRS-80 Model 3 ROM. This is the first time this information has been made 
available, anywhere. Differences between the System 80/Video Genie are also described. Part 1 is 
organised into subject specific tables so that you can quickly locate all the routines to carry out a 
given function and then choose the one which meets your requirements. 

Part 2 gives detailed information about each of the routines in the order in which they appear in 
the ROM. It describes their functions, explains how to use them in your ·own machine language 
programs and notes the effect of each on the various ZBO registers. 

Part 2 also details the contents of system RAM and shows you how to intercept BASIC routines. 
With this knowledge, you can add your own commands to BASIC, for instance, or position BASIC 
programs in high memory - the only restriction is your own imagination! 

The Appendices contain sample programmes which show you how you can use the ROM routines 
to speed up your machine language programs and reduce the amount of code you need to write. 

DBUG: Eddy Paay was not satisfied with any of the commercially available debugging programs, 
so he developed his own. DBUG: allows you to single-step through your program; has a 
disassembler which disassembles the next instruction before executing it or allows you to bypass 
execution and pass on through the program, disassembling as you go; displays/edits memory in 
Hex or ASCII; allows Register editing; has the 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 price. The complete Level 2 ROM ASSEMBLY LANGUAGE 
TOOLKIT Is only: 

- Aus. S 29.95 + S2.00 p&p 
- UK £18.00 + £ 1 .00 p&p 

SPE<..IAL OFFER TO OWNERS OF THE LEVEL II ROM REFERENCE MANUAL ...  

UPGRADE TO THIS ASSEMBLY LANGUAGE TOOKIT FOR ONLY S 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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