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PART I
I n  which we gather together the ingre
dients a nd utensi ls  and explore the 
possibi l it ies of CoCo 's Disk Opera
t ing System. 

By Colin J.  Stearman 

/ ,· .; 

/::;+
\·. .,. 

Ik now I d o  not need to te l l  you t ha t  CoCo is a powerfu l  
computer. Y o u  have probab ly spent a s  much t ime a s  I 
argu ing meri ts over t hose "fru i ty" and  "big blue" 

mach i nes. So whi le  we are i n  agreement thus far, you'l l 
surely also agree that even the "best"  can be i mproved. 

In this series of  a rt icles over the next few months  we wi l l  
explore how to i ncorporate many improvements, some of 
which are often only found on  systems cost ing 1 0  t imes as 
much.  I hasten to  add that  these i mprovements wil l  be 
completely incorporated into t he operat ing system and wil l  
be t he re when you want them. There have been other articles 
deta i l i ng enhancements, but  t hey a lways invo lve load ing 
programs in to  memory a nd never seem to  be there 
when you need them.  Not  so wi th  the enhancements we are 
going to cook up here! 

What are we going to  enhance a nd what is  i t  going 
to take to do  i t? These a rt ic les are a imed at  the sta ndard 32K 
Disk CoCo runn ing with 1 . 1  of Color B A S I C ,  

1 .0 of Extended Color BAS I C  and 1 .0 of Disk Extended 
Color 	BAS I C .  The earl ier 1 .0 vers ion of Color BASIC wi l l  

work also, but the I . I of Disk BAS IC wi l l  
not  without mod ifying the programs presented here. 

(Colin J. Stearman is an electronics engineer educated 
in the K. He has worked with all k inds of computers 
and has been a Co Co enthusiast for over t wo years.) 
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A lthough I w i l l  give you every assistance, it is goi ng to 
take some sk i l l  on  your part .  Even t he best  written recipe 
requ i res the cook to add h is sk i l l .  Some of t he enhancements 
requ i re hardware construction and some electronic con
struction sk i l ls .  Ot hers wil l  i nvolve the assembly of mach i ne 
language programs .  But  none of i t  is rea l l y  d i fficu l t  and if  
you have a 64K system you can have a lmost a l l  of the 
enhancements without even l i ft ing a 

Required Utensils 
I f  you 're going to attempt t he hardware projects, you w i l l  

need the  normal set of screwdrivers, p l iers, cutters and a 
soldering iron.  I f  you are about to embark on a "hardware 
hacking" career, your local Radio S hack can accommodate 
you. 

The assem bly language programs w i l l  requ i re an assem
bler. ED TA SM+ wi l l  do t he j ob, bu t  I much prefer MA C 
from Computerware. This  is what  I use and I w i l l  attempt to 
point out  t he d i fferences when necessary. For typ ing i n  the 
scource code, a good editor is a must .  

The Glossy Photo 
good cookery book has glossy p hotos of the fin

ished d ish to whet your appet i te .  Our p hoto i s  by way of a list 
of the more tasty features: 

* FAST and S LOW to control  CoCo's clock speed 
*XEQM to load and execute a mach ine code program 
*DATE$ to return a str ing conta in ing the date 
* Di rectory pause 
* Fi le creat ion date in  t he d irectory 
*Confirmat ion of the K il l  request 
* WPEEK / W P O K E  1 6-bit  word PEEK and POKE 
*Error trapp ing in BASIC programs 
*Error code, error l i ne and error name functions 
*Auto execut ion of a BASIC fi le on start-up 
*A U TO l ine numbering, with start l i ne and i ncrement 
* Flex ible keyboard entry ( FL EX I K EY )  
* Fu l ly spel led-out error messages 
*SCAN$, " I N K EY$" wi th  bui l t- in wa it  for key press 
*40-track vers ions of DSKINI, BA CK UP and DSKI$/ 

DSKO$ 
* Fixes to t he FILES and PCLEA R bugs 
* U p  to PCLEA R 16 al lowed 
* BA UD command to set Baud rate 
* Parallel printer port 
* LDI R to send the d i rectory to the pr inter 

*And more . . .  

By now your mouth shou ld  be t ho roughly watering so 

let's start cook ing!  

Principles 
When M icrosoft w rote t he BASIC operat ing system for 

Radio Shack they p lanned ahead and left nu merous "hooks" 
in  the code to al low modificat ions and changes. These hooks 
take the form of jump inst ruct ions located in  the lower 
R A M  ( ra ndom access memory) a rea of the map.  M any of 
the usefu l in  BASIC fi rst j ump  to these hooks, 
making it very easy to intercept t he ir  fu nct ion and modify or 
completely change. 

Fortunately for us, when M icrosoft was contracted to 
write Disk Extended Color B A S IC ( D ECB) ,  someth i ng odd 
happened . Color BASIC ( C B)  and Extended Color BASIC 

( ECB)  fu l ly occupied t he ir  8 K  R O  M s  ( read only memory ) .  
Bu t  D ECB did not  come close to fi l l i ng  t he 8 K .  I n  fact ,  some 
2000 or so were unused . M aybe money or t ime ran out ,  
but av.a i lable space ca n be put  to good use for a l l  t hose 

added funct ions ment ioned earl ier. The only requ irement is 
to come up wi th  a way to permanent ly insert t he new instruc
t ions i n  t h is ava i lable p lace . 

There are two ways to  do  th i s .  We can e i ther replace the 
R O M  with a s imi lar  E P R O M  ( E raseable Programmable 
R O M )  conta in ing our  add i t iona l  code, or we can make use 
of t he 64K R A M  capabi l i ty  of our  CoCo ( if we have i t ) .  The 
E P R O M  approach requ i res the design of an E P R O M  pro
grammer and t hat  wi l l  be the subject for next month .  But the 
64K method requ ires no hardware and d oes nearly as good a 
job,  so for t he remainder of t h i s  i ns ta l lment I 'l l  deta i l  what  I 
mean.  

D isk Resident DOS 
I f  you have i nsta l led 64K memory ch ips  and the now 

famous "Frank  H ogg M od i ficat ion ," you k now t hat CoCo 
can run in an  "all R A M " m ode in wh ich  the th ree BASIC 

R O M s play no part .  U si ng th i s  techn ique i t  is possib le to 
store the ent ire BAS I C  operat ing system on a specially pre
pared d i sk  and t hen boot i t  i n to  the all R A M  system and 
start i t  up. I n  fac t ,  for many computers (the I B M  PC, for 
example) th i s  is the  on ly  way of load ing  the DOS ( d isk  
opera t ing system) and i s  the  normal  p rocedu re for gett ing 
th ings started at turn on. 

l f  we give CoCo the  ab i l i ty  to  boot or load i ts DOS from 
d isk ,  t here is noth ing to say t hat we cannot  modify the 
contents as we des ire. As  a result we can have the original 
DOS i n  t he i nternal R O M s  and our  enhanced DOS on a 
special "system d i sk . "  

I s a i d  t h is approach i s  nearly as good a s  "burn i ng" 
E P R O M s  wi th  the modified code.  There are some l imi ta
t ions .  I f  you press the  Reset but ton wh i le runn ing t he d isk
resident DOS, you w i l l  be summari ly  returned to the ROM 
vers ion .  Also,  if  you  run some appl ica t ion programs which 
make use of CoCo's 64K capab i l i t ies, you w i l l  probably be 
returned to t he R O M  DOS when you ex i t  them. But  d isk
res ident DOS ( let 's call i t  D R DOS) can be booted and 
running in about 1 0  seconds, so th i s  is not much of a 
pena lty .  Furt her, t here are not j ust  2 ,000 or so bytes ava i la
ble for enhancements, but using all t he address space from 
$D7DD to $FFEF ,  t here are some 1 0,000 bytes. This  is 
because we are not l im i ted to  t he 8 K  i ncrements and socket 
space of the RO M s .  

Two mach ine code programs are needed here - one t o  get 
D R DOS onto d i sk  and the other to retr ieve it and 
start i t  up. The first I cal led S YSSA VE and t he second 

As a resu l t ,  the  current ly runn ing DOS, mod ified 
a desired, can be saved to d is k  by S YSSA V E and recovered 
by S YS TEM. 

Running BASIC In R A M  
BASIC cannot run  in  a 64K R A M  without 

two s l ight mod ificat ions .  W hen i t  goes t h rough i ts start-up 
procedure i t  switches back to the regu lar R A M / ROM con
figurat ion and we would rat her  i t  d id not .  Second, i t  goes 
through a s iz ing pr.oced ure to find out  exactly how much 
R A M  is ava i lable ( remember t he of 4K and l 6K?) .  This 

in t he 64 K R A M  mode and must be 
W e  a l ready k now that BASIC has 3 2 K  to work 

wi th ,  so we can s k ip the test ing and report th i s  number 
immed iately. This savings in  bytes provides j ust t he room we 
need to fix the first problem. 

So,  the first t h i ng we m ust do  is copy an image of BAS IC 

from t he three RO Ms in to  the R A M ,  s l ight ly modify i t  and 
t hen sta rt i t  up. Th i s  is done by a program cal led BA S
L OA D, shown i n  List ing I . This is a BASIC program, 
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but i t  does load a s imple machine code rout ine and the 
source for this I have i ncluded as R E M  statements at the 
end. The p rogram i s  s ingularly an t ic l imat ic !  After a few 
seconds a tone sounds and the start-up cred its a re issued . 
N oth i ng seems to  have changed . But ,  i n  fact, you a re in a 
64 K R A M  e n v i r o n m e n t .  D o n 't b e l i eve me? Try 
POKE& HE000,55 and t hen PRINT PEEK (& HEOOO). 
Y ou'l l  get the 55 back because R A M  is at $EOOO. I n  the 
ROM system you will POK E  to no ava i l .  

By the way, I 'l l  be  us ing the assembler convent ion 
th roughout these a rt icles which says t hat a "$" in  front of a 
number  says i t 's hexadec imal ;  a "%" means binary and 
noth i ng in front means i t 's decimal .  But i n  BASIC statements 
I will use "$ H "  to signify hexadecimal .  

Type in  the p rogram in  List ing I ,  save it to a convenient 
d i sk  and then run it. If you get t he tone and new credits 
everyth ing ra n fine and we're ready to save the s l ightly 
mod ified system to a d is k .  To make absolu tely sure your 
RAM vers ion is okay, type POKEJ 13,0:EXEC$ HA027. 
This wi l l  do a cold sta rt of t he BASIC in R A M  and should 
clea r t he screen and d i splay the cred its .  After you 're sure i t  
works ,  get  back to the ROM vers ion by typing POKE/ 13,0 
and t hen press ing Reset .  I 'l l  hang around here t i l l  you get 
back ! 

Saving DOS To D isk 
The current ly running opera t i ng system is saved to d isk 

with a p rogram cal led S YSSA VE. Bl N. Once the assembler 
has created the binary fi le i t  is j ust run by the L OA DM and 
EX EC commands. 

S YSSA VE wi l l  request wh ich d rive (0 or  I )  you wish to 
save the system to. Th is  d rive should contain a blank ,  for
matted d i sk .  The p rogram wi l l  then save the contents of 
memory from $8000 where ECB starts, up to $ F FOO. This is 
one more t han t he h ighest useable memory. From here to 
$ FFFF are system add resses and vectors. I t  does not matter 
whether you have anyth ing in  t he saved ra nge, i t  just stores 
what is t here on the d is k .  As DECB starts at $COOO we could 
extend it up  to $FFEF and be able to run the system in 
R A M .  (That would be a lot of capabi l i ty ,  as al l  the 
enhancements I l isted ear l ier wil l  f i t  into the 8K space al lot
ted to t he DECB ROM from $COOO to $D FFF. 

The bytes a re stored on d isk  on t racks 0 t h rough 6, p lus 
the fi rst sector of t rack 7 .  This  means that gra nu les 0 th rough 
14 a re used an  unavailable to BASIC. The granule map on 
t rack 1 7  sector  2 is modified to reflect t h is . Therefore, once a 
system has been saved to a new d isk ,  the FREE fu nct ion wi l l  
return  a value of 53 ,  even t hough the d i rectory shows no 
fi les. 

Sector I on t rack 1 7  i s  not used by BASIC,  so the first byte 
is set to $55 to ind icate t hat t h is is a system d i sk .  When 
S YSSA VE i s  run i t  first checks that t h is $55 is there. If it is , 
then a system can safely be stored on the d i sk .  If not, then 
this disk has never had a system saved on i t  before. I n  th is 
case, S YSSA VE checks t hat the first 1 5  granu les are free. I f  
s o ,  t he system can b e  saved . I f  not, a " D I S K  N OT FREE 
FOR SYSTEM STORAGE"  message i s  returned and S YS
SA VE gives up .  As  a result i t  should not be possible for 
S YSSA VE to overwrite valuable data on a d i sk .  

To run S YSSA VE i t  must first be  entered as  shown in  
L is t ing 2 and t hen assembled . If you're us ing ED TA SM+, 
leave out the l ines with mnemonics "NAM " and "OPT" in  
them: these a re j ust d i rectives to my MA C assembler. This 
wil l  be t rue  for all future assembly language p rograms .  
Another mnemonic MA C has which must  be converted for 
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ED TA SM+ is t he FCS i nst ruct ion .  This  forms a constant 
string and a l lows embedded hexadecimal control  codes and 
automat ica lly adds a terminat i ng zero byte. So the l ine in 
S YSSA VE which I have as: 

FCS / <OD> D R I Y E  N U M BE R  (0 OR I ) '! / 
would become: 

FCB $OD A CA R R I AGE R ET U R N  
FCC / D R I V E  N U M B E R  (0  O R  I ) '! /  
FCB 0 TER M I N AT I N G  ZERO 
You can convert a l l  other FCS i nst ruct ions i n to  these 

groupings and ED T A SM+ wi l l  l i ke them just fine. 
When the code assembles correct ly and you have checked 

i t  carefu l ly ,  the only th ing left i s  to t ry and run i t !  The best 
techn ique is  to fi rst load and run BA S L OA D. This  gets the 
system ru nning in  R A M  and su itably modified for th is  
environment .  Now LOA D M"S YSSA VE " but don't execute 

' .
you oe-gozng t0-at-tempt t & 

hardwart: -p-rojt:-c ts, 
we normal set of screWdrivers 
pliers, cutters and a 

you are about- to embnrk- on-a:--------
--.hardware career, ]!_Our 
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it yet. Then remove a l l  important d isks from al l  your  d rives 
as chaos may be about to reign . Load a bla nk ,  formatted 
d isk in d rive 0 and type in EXEC. 

The screen w i l l  clear and a request wi l l  appea r ask ing 
which d rive to save to .  Enter a zero. Drive 0 should wh i r  for 
a few moments and the OK pro mpt appear. If not ,  i t 's back 
to the ed itor and look for that inevitable typo!  

The system has now been saved to d i sk .  A couple of 
checks w i l l  help confirm t h is .  Type in  PRIN T FREE(O) and 
a value of 53  should be ret urned.  Another check would be to 
type the fo l lowing commands: 

CLEAR 500 
DS K I $  0, 1 7 , l ,A$, B$ 
P R I NT H E X$( ASC(A$))  
This last  l ine should pr int  the va lue 55 .  But the u l t imate 

test is to try to retrieve and run the saved system. 

Booting From D isk 
I f  you study the code of S YS TEM you wi l l  find it  very 

s im i lar to S YSSA VE, and i t  is hard ly surpr is ing. Type in  
and assemble the p rogram in L is t ing 3 .  W hen you've 
thoroughly checked it for typing erro rs and a re certa in  it is 
r ight, put a write-protect tab on your system d isk  anyway. 
Then when the impossi ble happens. your  saved system won't 
be e rased . 

N ow L OA D M  t he b ina ry fi le cal led S YS TEM, remove 
the d isk and place the system d is k  in  d rive 0. S YSTEM 



a lways boots from d rive 0 .  Then EXEC the program .  Once 
again the screen w i l l  clear and a message w i l l  an nounce what 
is happen ing. Drive 0 wil l  run a nd you w i l l  hear the head 
moving. When i t  is fin ished you wi l l  be req uested to input  
wh ich "navor" o f  BAS I C  you want ,  CB ,  ECB o r  DECB.  
P ressing the  appropriate letter w i l l  co ld  start tha t  vers ion .  
This  featu re is a convenient way  of d isabl ing DECB should 
you want to run one of the other configurat ions .  

I f everyth i ng worked as expected , you can copy the S YS
SA VE and S YS TEM sou rce and  machine code files to your  
system d is k .  Then they w i l l  a l l  be i n  the r ight p lace. I a l so 
wrote a s imple  BAS I C  progra m to  s tar t  up  S YS TEM which 
you might  want to  i nclude.  Then,  if you ca l l  i t  BASIC you can 
just type R UN BA SIC It is :  

I O  'D I S K  OPE R AT I N G  SYST E M  LOA D E R  
20 LOAD M"SYST E M "  
3 0  EXEC 
To remove the system from a system d isk  and make the 

fu l l  68 gra n ules ava i lable.  the s imp lest way is to reformat 
with t he DSK(Nl comma nd .  Don't have anyth i ng e lse valu
able on the d isk though, as i t  will be erased . 

Wrapping It U p  
You now have the fi rst too l  t o  be used later i n  the DOS 

enhancements .  When t hese have been i nstal led and saved to 
a system d i sk ,  they ca n be booted at  power-up and all the 
features wi l l  be there wi thout  absorbing any R A M  space. 
Even if  you i ntend tak ing the E P R O M  route.  i t 's s t i l l  a good 
idea to have these p rograms  as i t  ma kes test ing qu icker and 
eas ier. 

Wh ich bri ngs me to next month .  Put t ing the enhanced 
vers ion of the DOS in an E P R O M  is certa in ly  a n ice way to 
go. Then everyth ing is t here just as soon as the power is 
turned on. So , next month we wi l l  sta rt the E P R O M  pro
grammer. This is a very s imple hardware p roject us ing on ly 
th ree ch ips ! M ost o f t  he work is d o ne by t he software. So .  if 
you 've ever had a so lder ing i ro n  i n  your hand , give i t  a try .  

Throughout th i s  series I w i l l  be happy to t ry to answer 
related quest i ons wh ich m ight a rise .  P lease address them to 
me at 1 43 Ash Street, H op k i nton ,  M ass.  0 1 748 and enclose a 
S . A . S . j:: . Be as p recise as you Ѭa n and give me a few weeks to 
get back to you. You can a lso send me E M A I L  on Compu
Serve to 7 1 036,256.  

See you next month '  

Listing I 
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0004 OPT NOG, L I S  

0805 • 

em • THIS LOADS BAS I C  FROM sam
8887 • UP TO IFF90 ONTO A BLANK 

ma f FORMTTED D I SL IT USES 

0089 •THE F I RST IS GRANULE S .  

08 1 0  • 1 4  g r a n  • 9 sec tors • 256  bytes = 32256 
00 1 1  • p l us 

08 1 2  • 1 sector = 325 1 2  byte wh i c h  cover f r o• 

00 1 3  • 18088 to IFF08 . Al l of access i b l e  upoer
08 1 4  • oe1ory 

0 0 1 5  • 

9 8 1 6  ff tfffHffltfttffffHHtftt 
em •SOME EQUATES 

RETI RE EARLY? 
WHY N OT!  

HOW? PRACTICE THRIFT AND 
PLAN WISELY. THE THRIFT IS  UP TO 
YOU ,  BUT FOR PLANN ING  . . .  

YOU NEED THE 
RETI REMENT PLANN I N G  

M O D E L  
* * * * *  * * * *  

ABOUT R ETI R E M E NT PLAN N I N G  
B y  the year 201 0, today's $8800 auto wi l l  cost 
$40,000 if i nflation averages 6%. I nflation makes 
retirement p lanning essent ia l .  Proper ret irement 
planning requires a complex year-by-year analysis 
which must cons ider these factors: 

* Your  investment program 
* Tax-deferred savings 
* Socia l  Security 

START NOW 

* I nflation 
* Pen sion 
* Taxes 

Start your  p lanning now., Try diffe rent retirement ages 
and vary your investment program goals. The 
objective is to develop a plan for early retirement 

· which eases doubt regard ing your future financial 
security. 

WHAT T H E  M O D E L  DOES 
First. the model helps you organ ize your  present 
assets . The model then projects these assets, along 
with estim ated pension and social security, to the 
retirement age you select. Based on this projection, a 
detailed cash flow an alysis is conducted for each 
year of your ret irement.  

The factors l isted above are considered in al l  
calculat ions. E ach analysis stops when your funds 
deplete or when the analysis carries to the age of 
1 00. The mode l is designed for "what if" analysis and 
optional printer output.  

AN · E SS E NTIAL TOOL FOR C O M P R E H ENS IVE 
RETI R E M E NT P LANNING 

* * * * 
FULLY DOCUM ENTED 

ABOUT THE AUTHOR 
From the author of " Real Estate Investment," "Bond 
Analysis," "Owner Financed Real Estate" and "Homeowner 
Selling Analysis" as featured by Petrocci Freelance 
Associates. 
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HARDWARE 
PRODUCTS FOR THE 

TRS-80 COLOR COMPUTER® 

SERIAL SW ITCHERS 
These bi-directional switchers a l low you to expand your serial 
port to two or three peripherals or to connect one peripheral to 
two or three computers. They are a compact 2 x 3 x 1 'h 
inches and are available with a mounted pilot I i ht. 
2 Porta . . . . . . . . . . .  ' 2 5°0 

3 Ports . . . . . . . . . . .  ' 3000 

Add ' 5°0 for Pilot Light 
64K FOR ' 7 5°0 

Price includes expert installation, 
a 64K RAM Button, 64K Software 

ROMs (Specify disk or cass.) , a 64K User 
BASIC ROM 1 . 1 . . '45 00 Sheet, Return Shipping, and a 
BASIC ROM 1 .2 . . .  . •3 500 90-DAY UNCONDITIONAL WARRANTY. 
E.C.B. ROM 1 ,  1 . .  . . .  •eo00 Requires 1 . 1 or newer BASIC ROM. 
D.E.C.B .  ROM 1 . 1  . . .  ' 3 500 Send your 285 (Fl Series 

RAMs Color Computer, or Color 
4164-64K RAM . . . .  . •e •• Computer 2 with a Cashier's Check 
Set of Eight . . . . .  . .  . •5 0•• or Money Order for fastest return. 

For D, or E Series boards, add '20°0. 41 16-16K RAM · · · · · ' 1 ' 0 
If necessary, add '35°0 for new ROM. Set of Eight . . '800 

l .C.s 
6809E-1 MHz MPU . .  '2 500 

68B09E-2 MHz MPU . ' 3000 

6821-1  MHz PIA . . . .  ' 800 
68B21 -2 MHz PIA . . ' 1 000 

6883-SAM . . . . . . .  . ' 2 500 

6847-VDG . . . .  . . . . •2000 

1 MHz Set of Four . . '9 500 

2 MHz Set of Four . . ' 7000 

6822-H.D. PIA . . . . .  ' 1 500 

MISC 
VT-8302 Pilot Light Kit . . . . . . . .  . .  . .  '700 

VT-8401 Cooling Fan Kit . . . . . '2500 

6' T.V. Cable w/R.F . 1 .  Filler . . . ' 1 5°0 
40-Pin, Clip-on Heatsink . . .  . . . . .  . . •1 •0 

16K, 32K, or 64K RAM Button . . . . . '3•0 

1 6 10 24 Pin l.C. Extractor. . . . •3•• 
4, 5, or 6 Pin. M or F, Cable DIN . . . . • 1 •0 

4, 5, or 6 Pin, F, Chassis DIN . . . .  . . . .  •2°0 

VIDTRON 

em 267A 

mD acme 
eeee BNE 
8881 CMPX 

NOT AV 

IBUFFER+IS 
OUTPUT NOT AVAILABLE MESSAGE 

DONE ALL IS'  

em 

3096 
em 
9998 Hftl
em •MARK D I SK AS A SYSTEM D I SK BY 

cm 8018  RETURN EQU scm em A722 8853 STA 2 ,  Y 
am ee19 BASIC mu sam ma em 8854 LOA I I SECTOR 
cm 0e2e DSKCDN mu scm eEJA A723 e055 STA 3 ,  Y 
cm 002 1 ocoPc mu scm me CC9F l 9  m6 LOO IBUFFER 
A082 em CHROUT EQU SAm em ED24 em STD 4, y 
Aee0 em POLCAT mu sme fE41 8bf2 me LOA 12 READ CODE 
A928 8824 CLEAR EQU SA928 D I RECT JUMP TO CLEAR ROUTINE em A7A4 em STA , v 

ee25 • em AD9FCU4 me JSR C DSKCDN J 
em em ORG me em 6026 9861 TST 6, Y ERRORS?

0027 • ma 1 t26m1 	 em LBNE ERRORS
em mm 	 ma SYSSAV CLR TRACK RESET TRACK POINTER em mm em LOB BUFFER TEST FDR m 
em mm em CLR SECTOR CLEAR SECTOR POINTER 9964 •GET E X I ST I NG D I SK MP INTO BUFFER 
em mm me I NC SECTOR SET Te 1 em • 

e031  • mz 1 1em 	 em LBSR mmem BDA928 em J SR CLEAR CLEAR SCREEN em 6026 9867 TST 6 ,  y ANY ERRORS me moem ee33 LEAX T I TLE . PCR LOAD T I TLE MESSAGE PO I NTER I NTO X ern lmem me LBNE ERRORSern mm 0834 LBSR D J SPLY D I SPLAY I T  em ms em me tm 
0035 • em 2m 	 me BNE NEW SYS em 30000224 	 0e36 ASKONO LEAX  DR !VNO ,  PCR ASK FOR DRIVE NUMBER em BE8F28 ern LOX tBUFFERt!å 

ern 1 7000C e037 LBSR D J SPLY em 2m em BRA OUTMP 
0E!A AD9FA090 ma RE PET J SR [ POL C A T )  G E T  D R  IV E  NUMBER em •
ern 27FA 0039 BEQ REPET ern •CHECK FOR 255 IN F I RST 15 BYTES 
ern AD9FA002 em J SR [ CHROU T J  ECHO ENTRY em •IF  NOT ALL m THEN D I SK NOT AVAILABLE. 
eE24 B 130  0041 CMPA I' e IS IT LOWER THAN ASC I I  IERO" em 1
ern 2SEB 0042 BLO  ASKDNO YES m4 mm em NEWSYS LOX IBUFFER POINT X TO BUFFER0E28 B i l l  ee43 CMPA I ' !  IS IT H I GHER THAN ASC I I  I "  em A6Be ma NXTBYT LDA ' X + GET BYTE 0E2A 22E7 	 eᧇ44 BHI ASKDNO YES em B I FF em CMPA UFF IS IT 25å? 

eEJ2 A721  0047 STA I .  Y SELECT D R I V E  	 em 25F5 8882 BLO NXTBYT 
eS48 • em ' 
0049 • em •SET UP MAP AND WRITE  OUT 

0850 •GET SECTOR! TRAC K 1 7  TO S E E  I F  eeas • 
e g 5 1  •TH I S  W A S  A SYSTEM D I SK 	 em B6C6 em OUTMAP LOA UC6 LAST GRANULE POI NTER em B6 t  t 	 eeS2 L OA 1 1 7  TRACK em A7B2 em STA , -X 

ern am eeaa LOA m 1 5  AT 14 ETC. 
ma 4A em DONEXT DECA 
em A782 em STA , -x 
em mm 099 1 CMPX IBUFFER DONE ALL )å' 
0E7E 22F8 em BHI  DDNEXT 

em ' 
em •PUT IT ONTO D I SK 

em 1 1em LBSR PUTMAP 
6026 TST 6,  Y ANY ERRORS? em 
1 mem LBNE ERRORSem 

me •SETTING BYTEI  
em 86et m I LOA 11 SECTOR 
eEBB A723 e ! 02 STA 3, Y 

e 1 83 •SET UP DR I VE OP CODE 
0EBD 8655 U84 LOA ms MRKER 
em mm 9 1 85 STA BUFFER 
em AD9FCef4 0 1 36 JSR CDSKCONJ 
em 6D26 em TST 6 ,  Y 
em 2646 ma BNE ERRORS 

e 1 e9 lfftlfftl 
em em e 1 1 e  LDA 1 3  WR I TE CODE 
me A7A4 e l l l  STA , Y  

8 1 1 2  •POI NT X AT START OF BAS I C  
em amee 	 0 1 1 3  LOX IBASIC 

e t  1 4  t 
8 1 1 5  1 START TRANSFER 

e t  16 • 
eEAI B69F 1 7  et t 7 NXTSCT LDA TRACK SET TRACK NUKBER 
0EA4 A722 e t l 8  STA 2 ,  Y 
IEA6 B6tF I B  U1 9 LOA SECTOR BET SECTOR NUæBER 
em A m  me STA 3 , Y  

me AF24 	 0 1 2 1  STX 4, Y BUFFER ADDRESS 
e 1 22 • 

mo AD9FC8'4 em JSR CDSKCONJ WRITE BLOCK 
m t  6D26 e 1 24 TST 6, Y CHECK FOR ERRORS 

em 262B ms BNE ERRORS REPORT THEM 
1 1 26 • 
8 1 27 •I NCREKENT VALUES 

8EBS mmee 8128 LEAX  256 , x KOVE BUFFER POINTER 
em 868F 1 7  e 1 2 9  LOA TRACK I S  I T  LAST TRACK? 

me B te6 	 e m  CKPA 16 
eEBE 2589 	 0 1 3 1  BLO NOTLST 

IN SECTOR I TO m IN TRACK 17 
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em •WE SOT HERE BECAUSE TH IS  IS THE LAST TRACK l 7 1  
e m  B6eF1a em LOA SECTOR 
eEC3 am em CMPA 12 LAሦT SECTOR I N  TRACK 6 
em 2121 0135  BEQ CLOSE 
em 2ee7 e m  BRA !Nm 60 TO I NCRmNT 

em • 
em am 1a ma NOTLST LOA SECTOR 
me a 1 1 2  e m  CMPA 1 1 8  
8ECE 27e5 me BEQ NXTTRK 

814 I •BET HERE BECAUSE NOT ALL SECTORS DONE YET 
me 1ctF 1a 1142 INm I NC SECTOR 
em me 1 1 43 BRA NXTSCT DO NEXT SECTOR 

' 144  f 
e t 45 •SOT HERE BECAUSE LAST SECTOR 

eED5 7FIF 18  
fEDB 7C8F 1 8  
e m  mm 
em mt 

IEEt 318Det71 
em sou 
fEE6 39 

em 3taoet 7D 
8EEB 8De9 
em 39 

em 7FFF4e 
em 39 

em AD9FAll2 
em A6Be 
em ma 
IEFA 39 

em am 
tEFD A7A4 
IEFF 2114 
eFfl 8613 
em ma 
em 861 1 
fFt7 A722 
em 8612 
em A723 
em 8EIFl9 
iFl f  AF24 
em AD9FC"4 
em 39 

t 1 46 NXTTRK CLR SECTOR 
e 1 4 7  I N C  smqR 
8 148  INC  TRACK 
91 19 BRA NXTSCT 
e tse fHfHHHfffHH 
m I ERRORS LEAX ERR, PCR 
em BSR D I SPLY 
em RTS 
9 1 54 fttffffffHHHH 
ms NOTAY LEAX NTAY, PCR 
8 1 56 SSR D I  SPL Y 
em RTS 
8 158 fHHHffffHHH 
9 1 59 CLOSE CLR mu 
me RTS 
1 1 6 1  fffffHHffffffH 
9162 • 
8 1 b3 D I SPL I JSR (CHROUT J 
8164 D I SPLY LDA ' l + 

ms BNE D I SPL I 
9 166 RTS 
1167  f 
1168  amAP LDA 12 
8 1 69 STORE STA ' y  
me BRA CONT 
fl7 I PUT HAP LDA 13 
1 172  BRA STORE 
9 1 7 3  CONT LDA 1 1 7 
llH STA 2 ,  y 
e m  LDA 12 
9 1 76 STA 3, y 
8 1 77 LDX IBUFFER 
1 1 7 8  STX 4, y
my JSR £DSþCONJ 
0 1 89 RTS
8 1 8 1  HtfffftHfHHHHtH
9182 •

9 1 83 t VARIABLES AND STRINGS 
em e t 84 TRACK RHB 
SF 1 8  8 185 SECTOR RHB I 
ern 0186 BUFFER RHB 256 

TURN OFF MTOR 

DJSPLAY DN SCREEN 
GET CHARACTER 

READ OP CODE 

NR ! TE DPCDDE 

SELECT TRACK 

SELECT SECTOR 

BFFER ADDRESSS 

1 e 1 9  21 0 1 87 T I TLE FCS I BAS I C  TO D I SK<eD> STORAGE PROGRAH<eDHSD>i 
1038 00 0 1 88 DRIVNO FCS /(eD>DR I YE NUMBER 1 8  OR I l' I 
t eS4 0D e189 ERR FCS •<SD><0D>READ/NRITE ERROR< SD>t 
1 068 fD me NTAV FCS 1 < 0D>D ISK NOT FREE FOR SYSTEH STORAGE<eD>i 

e m  t 
me e 192 END SYSSAV 

NO ERROR I S l  DETECTED 

SYMBOL TABLE: 

ASKDND IE ! 3 
CLEAR A928 
DISPLI em 
DSKCON cm 
!Nm eED8 
NOTLST em 
NXTTRK em 
REPET em 
SYSSAV em 

CMO=SYSSAVE IP 

BAS I C  am 
CLOSE em 
D I SPLY 0EF6 
ERR 1 854 
NARS em 
NTAV 1 e68 
OUTMAP em 
RETURN cm 
T I TLE 1 m  

BUFFER ern 
CONT em 
DONEIT ma 
ERRORS me 
msvs em 
NXTSYT 0E67 
POLCAT A90e 
SECTOR 0F18  
TRACK 0F 1 7  

CHROUT AS92 
DCOPC cm 
DRIYNO 103B 
GETHAP em 
NOTAV em 
NXTSCT 8EA1 
PUTMP fFSl 
STORE m o  

Listing 2 

SYSTEM COMPUTERWARE MACRO ASSEMBLER PASE I 
COOKING W I TH COCO PART ! /L I ST I NG 3 I C !  1984 COL I N  J. STEARMAN 

IU4 OPT NOB, L I S  
ms • 
em •TH I S  W ILL LOAD A SYSTEM D I SK 
em • I N  DR I VE e I NTO 64K RAH AND 
ma •START IT UP 
em •THE SYSTEM SHOULD HAVE BEEN SAYED 
eeu •BY 'SYSSAVE' AND OCCUPY THE F I RST IS 
em •GRANULES ON THE DISK.  A FLAG IN TH€ 
em •FIRST BYTE OF TRACK 17 SECTOR I TELLS 
em • I F  THE D I SK CONTAINS A SYSTEH 
em •TH I S  NILL RESTORE FROM saeee TO mee 
e8\5 ffftffttftttttttlHtHtffHH 
eet6 t 
em • 

me 0e 1 a  ORG me 
0e19 • 

Aee2 
Asel 
am 
cm 
cm 
A928 
FFOE 
FFDF 

em •SOME EQUATES 
9021 CHROUT EQU 1Aee2 
0022 POLCAT EQU sme 
em BAS I c EQU 98880 
em OSKCON EQU scm 
ms DCOPC EQU 1Cee6 
e926 CLEAR EQU IA928 
em ROH EQU IFFDE 
ma RAK EQU IFFDF 

D IRECT JUMP TO CLEAR ROUT !NE 

SOFTWARE 
PRODUCTS FOR THE 

TRS-so · COLQR COI\JPUTER <!> 

EDITTRQN T.M. 
Full· Screen 'ASIC · Pr9gram Editor 

SAVE$ YOU TIME! 
Let EDITIRON Cl.lt programming time in half! 

You will absolute ease at which this 
Full-Screen allows you to INPUT, EDIT, and DEBUG 
your BASIC prpgrams. EplTIRON performs these functions: 

C 
. 
URSOR·CONTRP,L PCREEN·EDITIJotG 

• Directional Movement • Change· Characters 
• Screen Scrolling • Extend a Line 
• Home the Cursor • Kill a Line 
• Limit the Cursor • Insert Characters 
• Down Page • Delete Characters 
• Up Page • Move a Line 
• Search a Line • Split a Line 
• Call a Line • Copy a Line 
• Find a string • Merge Two Lines 
• Repeat Find  Aut0-Numbering 

Other features include: Aut0-Repeating keys, Key Tone, 
user-friendly Prompts and Error Messages. and 24 pages
of comprehensive, easy-ta-read Documentation. 

EDITIRON is a 3K, fully position-independent Machine 
Language program that requires a minimum 1 6K of RAM,
and Extended Color BASIC. 
CASSETTE. . . . . . . . . . . . . . . . . . .$ 35 DISKETTE . . . . . . . . . . . . . .$ 40 

4418 E. Chapman Ave., Suite 284 :JfCA 9266; OU639-4070 
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I . 

A 

me 

eF09 

em 

8FDB 

em A723 8 187 STA 3, Y 
AW em COLD EQU SA927 0 l e8 •READ SECTOR 


9830 f 8E8A AD9FCe84 rn9 JSR [OSKCONJ
mt •SET UP FOR DR I VE e BEBE 6026 e 1 1 e  TST 6 , Y  
em UBECetb m2 SYSTEK LOY DCDPC em 262B 8 l 1 1  BNE ERRORS 
em 6F(! e833 CLR l, Y DRIVE NU"8ER 8 1 1 2  • 

9934 . 8 1 1 3  •MOVE BUFFER INTO RAM AREA 
em •CLEAR SCREEN em BD2C 8 1 1 4  BSR BUfKOV 

em soma 8036 JSR CLEAR 1 1 1 5  • 
em • 0 1 1 6  • I NCREMENT VALUES ms •PUT UP T I TLE em B68FOB 8 1 1 7  LOA TRACK I S  I T  LAST TRACK? 

em BEtm em LOX tT ITLE em s 1 e6 el 1 8  CMPA 16 H I SHEST FULL TRACK em mm em LBSR DI SPLY 8E99 2588 8 1 1 9  BLO NOTLST 
em • me •WE GOT HERE BECAUSE T H I S  IS QN TRACK 7 em t ms B6eF09 8 1 2 1  LOA SECTOR LAST SECTORem •CHECK FOR SYSTEK D I SK em 0 1 12 9 1 22 mA t2 ONLY ᧆEEO ONE SECTOR ON TRACK 7 em BSR SYSCHK em 26es mሥ BNE Iᧄm 60 T O  INCREMENT em •RETURN ' A '  AS 155 IF svsm D I SK 

eEA2 39 e 1 24 RTS
0El  1 8 1 55 0846 CMPA 055 e m  • 
em 2787 em BEQ DJ SKOK fEAJ B61FD9 f1 26 NOTLST ŊDA SECTOR LAST SECTOR IN OTHER TRACKS? 0E15  8E0FEE ms LOX tNOSYS POINT x TO NO SYSTEK DISK MESSAGE 

0EA6 8 1 1 2  e !27 CMPA 1 1 8 em 1 mŉ4 em LBRA DI  SPL y OUTPUT IT m e  m s  0 1 28 BEQ NXTTRKern 39 me RTS 
8 1 29 • etSJ ' 
me •GOT HERE BECAUSE NOT ALL SECTORS READ YET m e  ao56 em DI 5rnK BSR GET SYS 

fEAA 7C0FD9 1 1 3 1  INCMT INC SECTORem • 
eEAO 20DI e m  BRA DOTFR CON T I NUE TRANSFER em 7FFF48 9954 CLR SFF4e TURN OFF DRIVE 

8 1 33 •SE?! B7FFDF em STA RAK smcH TO RAM ! 1 34 •GOT HERE BECAUSE LAST SECTOR 9E24 eF71 8056 CLR f 71 CLEAR TD COLD START 
em 7FeF09 0 1 3S NXT TRK CLR SECTORem •ASK FOR WHICH SYSTEM TD BOOT 
em 7C0FD9 e 1 36 INC SECTORern arn22 ms LDX tBOOT 
ms 7C0FDB 0 1 37 INC TRACK8E29 17U43 em LBSR D I SPLY 
ma 2ec6 0 1 38 BRA DOTFR CONTINUE TRANSFER me AD9FAm em POLASN JSR [ POL CAT ) SET RESPONSE 

e 1 39 ......... ..
em 27FA 986 I SEQ POLAGN NONE YET? 
0EBA 8EfFDA - 0 1 4 9  ERRORS- LOX IERRtm 0142  em mA l ' B  I S  I T  BAS IC? 
em am e l 4 1  BSR D I SPLY em 26e6 em BNE EORD 
9EBF 39 e l42  RTSem 7F8eee U64 eLR mee SET UP COLOR BAS I C  

e 1 43 ......... ..em me27 ms COLD GO TO I T  9 1 4ᧅ t THIS MOVES 256 BYTES FROM BUFFER me 8145  1866 EORD CMPA I '  E I S  I T  EXTENDED BAS I C  
e l45  •TO LOCATION POINTED TO BY REG l0E3E 2m 886 7 BNE I S ITO  


me cmoa 0 1 46 BUFMOV LOU IBUFFER POINT U TO BUFFER 
em 7Fcm ma CLR  scm S E T  U P  FOR EXTENDED BASIC 
em 1As0 0 1 4 7  ORCC u s e  D I  SABLE I NTERRUPTS em mm JMP COLD GO TO IT 
ms B7FFDF 0148 STA RAK SWI TCH TO RAM em 8144  me ! S I TO CMPA l ' D  .
ms A6C0 0 149  STORE LDA , U+ SET BYTE AND !NCR U 8E48 U279 l DB 8071 LBEQ COLD 60 TO D I SK BAS IC  

me 2eoE em BRA POLASN 0ECA A780 me STA , X+ STORE & !ŋCR X 

ee73 .......................... .. me 1 l 830FDB 0 1 5 1  CMPU 18UFFER+256 ALL DONE 
me 26F6 1 1 52 BNE STORE CONTI NUŌ MOYING 1174 •SYSTEM D I SK CHECK 
0ED2 B7FFDE 0 1 53 STA ROM SWITCH BACK TO ROM em 06 1 1  ms 5YSCHK LOA 1 1 7  TRACK 
ms ICAF 6 1 54 ANDCC UAF ENABLE INTERUPTS m e  Am em STA 2 , Y  

39 8 1 55 RTSem B6e 1 em LOA 1 1  SECTOR 
0 1 56 ......................
eE54 A723 ma m 3 , v  
8 1 S7 •STORAGE eEsa cmos !879 LDD !BUFFER 

4, Y ma BUFFER RMB 256em ED24 em m 
&ESB 8602 008 I LOA 12 READ OPCODE 0 1 59 TRACK RMB 

0 1 6e SECTOR RMB lem A7A4 0082 STA , Y 
0E5F AD9FC684 em JSR [OSK CONJ 
em 6026 em TST 6, Y 
em 26S3 008S BNE ERRORS 

&FDA eo 8 1 6 1  ERR FCS •( eo >READ/WR !TE  ERROR<SD )( 90 )• 
em en e 162 NOSYS FCS 1<8D>NO SYSTEM ON D I SK IN  D R I VE e<eo>I 
1080 20 0 163 T I TLE FCS I D I SK BASIC LOADER<eD><0D>J 

em •SEE IF F I  RST BYTE Is SSS 1022 42 0 1 64 BOOT FCS /BAS I C ,  EXTENDED OR D I SK I B , E ,  0 ) ?/ 

em 860EDB e087 LOA BUFFER e 1 6S • 
em 39 eeaa RTS em e166 END SYSTEM 

9989 .......................... NO ERROR ISi DETECTED 

me •DISPLAY ROUT INE 
0E6B A09FA082 ml D I SPLl  JSR (CHROUTJ 
em A6Be 
mt 26F8 

ee92 Q !  SPLY LOA 
em BNE 

, X+ 
DI  SPLl SYMBOL TABLE: 

em 39 em RTS 
ee9S .......................... BASIC am BOOT 1 022 BUFFER ems BUFMOV em 

eE74 8E800e 
8096 * SYSTEM LOAD ROUTINE 
em 6ETSYS LOX IBASIC POINT l AS START DF BASIC 

CHROUT Al02 
D I SKOK me 

CLEAR A928 
D I SPL l ma 

COLD A027 
D I SPLY em 

DCOPC 
DOTFR 

cm 
em 

ms •SET UP DRIVE DSKCDN C604 EORD me ERR eFDA ERRORS SEBA 
ern 7F0FDB 
ern 7FeFD9 

em 
0 1 8e 

CLR 
CLR 

TRACK 
SECTOR 

SETSYS em 
NDSYS em 

INCMT eEAA 
NOTLST eEA3 

! S I T O  em 
NXTTRK eEAF 

NAR6 em 
POLAGN em 

mo 7CeF09 0 18 1  INC  SECTOR TO SECTOR I POLCAT me RAM FFDF ROM FFDE SECTOR 0FD9 
01e2 
e 1e3 • STORE ma SYSCHK em SYSTEM em T I  TLE 10fD 

em B68FDB e 1e4 DOTFR LDA TRACK SET UP TRACK TRACK 9FD8 
eE83 A722 e 1e5 STA 2, Y 
em B6eFD9 e 1 e6 LOA SECTOR SET TO SECTOR 

RAINBOW 
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T h is month we cont i n ue to bui ld the tools needed to 
enhance the CoCo D i sk  Operat ing System ( DOS) .PART I I  
Last month  we developed a means to store the comI n  which w e  construct a simple p lug plete BAS IC operat ing system on  a special system floppy 

d i sk .  N ow I wil l describe a s imple  construct ion project to in cartridge programmer for the 2764 build a plug-in p rogrammer for one of the most popular 
( and hence cheapes t ! )  8K E P RO M 's current ly avai lab le 8K EPROM . 
the  2764. The pr imary purpose of th i s  project i s  to a l low us 
to put the m od i ficat ions in to  an  E P R O M  which w i l l  replace 
the R O M  conta i n ing  t he or ig ina l  DOS.  But  once bu i l t ,  the 
programmer can be used to put any code you wish into a By Colin J . Stearman 
2764. 

Design Philosophy 
I 'm a firm be l iever in the "K ! S S "  pr inc ip le I learned many 

years ago ( "Keep It  S imple ,  S tup id ! ") .  So th i s  p rogram mer 
uses three i ntegrated circuits ,  a transistor and a few res istors 
and capacitors .  The b u l k  of the work is  done by the 
software. This  means  t here are no t i m ing c i rcu i ts  or other 
complex logic to worry about. The resu l t  i s  a simple project 
to bui ld and get work ing. 

Circuit Description 
I do not propose to provide a long descript ion of a 

(Colin J. Stearman is an electronics engineer educated 
in the U. K. He has worked with all kinds of computers 
and has been a Co Co enthusiast for over two years.) 

1 70 THE RAINBOW August 1 984 



power 

w ished.  

five-volt  

se lect ion  

when 

have 

2764 is p rogrammed .  I n  general ,  i t  is p rogram med b y  pres
enting the address and  data to the  ch ip ,  then p u ls ing t he 
program input  p i n  w h i le supp ly ing 2 1  volts to another.  

lf you look a t  the schematic i n  Figure 1 ,  you w i l l  see that 
the key to the  p rogrammer's s i m p l ic ity l ies in the two 682 l 
periphera l i nterface adapters ( P I A) .  These are the same 
chips used ins ide  the CoCo for i nterfacing with the outs ide 
world. These two ch ips p rovide t he 2764 with a l l  address and 
data information along with other control l ines. The only
other chip i s  an  i nvert ing buffer to decode the address 
i nformat ion to the P !As.  

One of the P I A  outputs d rives a transistor which act ivates 
a relay to control  the 2 1 -volt  source .  I t 's not the most elegant 
way of do ing it, but certa in ly the s implest .  A l ight e mit t ing 
d iode ( L E D) tel ls  you when the  progra mmer  is p rogram
m i ng. The d iode around the relay suppresses transients d u r
ing switching and the other two stop currents flowing to the 
wrong p laces. The capacitors a re al l  for power supply filter
i ng. These a re not shown in Figure l for clarity.  L ocate a . 
0. 1 u F  d isk  capacitor fro m  +5V to OY at each i ntegrated 
c ircuit (polar i ty is not  important) and  one l O u F  l 2V elect ro
lytic capacitor anywhere on t he board across these same 
l ines (polarity is important here,  the wire label led "+" goes 
to the +SY l ine) .  

The PIA is a progra m ma ble dev ice and its external con
nect ions may be p rogram med as i nputs  o r  outputs .  This 
makes it possib le  for the software to  both program the 2764 
and then read back the resu l t ing data .  

The 21  volt  source is easi ly obtained from three n ine-volt 
batteries and a few other components as s hown in Figure l .  
This c ircuit  i s  not bu i l t  on  the  board and may not be needed 
if you a lready have an  adj ustable supply .  

Final ly, the two sockets  shown at U 4  a nd US have nothing 
to do with the p rogra m mer  itself, but  provide a convenient 
method of p utt ing two p rogram med 2764s into the  CoCo 
memory map. One socket is w i red to fi l l  the address space 
from $COOO to $ 0 F F F  and the other fro m  $ EOOO to $FFFF .  
(The last 2S6 bytes a re  not  access ible  in  the latter because the 
add resses $ FFOO to $ F F F F  a re used internal ly as system 
input / output and vector add resses . )  

Construction Hints 
Radio S hack sel ls  a p rinted c ircui t  b readboard with the 

correct 40-p in  edge connect for the  CoCo expansion port .  
Check the parts l ist i n  F igure l for the n u m ber.  This  board is 
ideal for the project .  The photograph shows the construc
t ion method l used.  The components were conveniently laid 
out and then hoo ked u p  us ing a combinat ion of the copper 
tracks on the boa rd and so l id hook-up wire .  Maybe i t 's not 
the most e legant .  but  i t 's serviceable a nd fu nct ional .  Y o u  
could lay o u t  and e t c h  a custom pr i nted c i rcui t  board and 
make a more profess ional job i f  you 

Take your t ime d u ring the constru ct ion !  The fin ished 
project wi l l  be p lugged in to  your  p recious CoCo and could 
cause some nasty problems i f  you  make an  error.  U se a 
meter or continu i ty  tester to m a k e  s u re you have wired 
correctly a nd that  t here are no  shorts .  The most l i kely cause 
of damage is having the power supply voltages coming out 
of CoCo going to the  wrong places.  The on ly internal supply 
used is the source from p in  n ine  of the  connector so 
check th is  l ine  carefu l ly .  P ins  o ne and two, wh ich supply - 1 2  
volts and + 1 2  volts are not  used , so make  sure they d o  not  go 
anywhere on your  board.  Check F igure 2 for the edge con
nector pin n umber ing. 
Source For Components 

Those parts avai lable  fro m  R ad i o  S hack  have been l isted 

in F igu re I .  The P I A s  and  2764s are n o t  avai lable  from 
them,  nor is the Zero I nsert i o n  F orce ( Z I F) socket .  The Z I F  
socket i s  n o t  essent ia l  but  i s  a good i d e a  a s  i t  saves wear a n d  
tear on the  2764s. M os t  m a i l  order houses can supply t hese 
components and  I can  recom mend ACTIVE E lectronics 
(800-343-0874) i n  Westboro,  M ass.  as a reputab le firm .  
W he n  order ing the  2764 a s k  for the  2764-3 wh ich has  an  
access t ime of 300nS .  This  i s  fast enough to  work i n  the 
fam i l iar "speed-up mode" t hat some CoCo p rograms use. 
A n  enclosure for t he board can be obta ined from The 
M icroworks or Colorware who both  advertise in R A I N BOW. 

The only other m ajor  i tem you  m ight  want to consider is 
an  E P RO M  eraser. E P R O M s  a re erased b y  exposure to 
u lt raviolet l ight and can usua l ly be p rogra mmed and erased 
many t i mes.  I t  is  p robable  that  you w i l l  w i sh  to  erase an 
E PR O M  you have program med at some po in t  and w i l l  need 
an  eraser.  I f  you l ive in t he S u n  Be l t  you m ight try leaving 
them outs ide i n  the sun for a week or two. B u t  i f  you l ive in 
the north  l ike me and forget what the sun looks l ike you 'l l  
have to b uy a n  eraser.  H obby mode ls  a re avai lable for 
around $60 ( also  from A CT I V E) .  They d o  the job  in about 
IS  m inutes and can erase 15  ch ips a t  once .  UV is dangerous 
to the eyes and s k i n  and these inexpe nsive models have no 
safety interlocks , so i f  you get one treat i t  with respect and 
N E Y E R  look into t he l ighted lamp . 

"Take your t ime during the 
construction! The finished 
project will  be plugged into your 
precious CoCo and could cause 
some nasty problems if you make 
an error." 

Software 
L ist ing l shows the source code for the E PROM pro

grammer.  I t  is ful ly posi t ion i ndependent a nd is an ideal 
candidate for loading into an E P R O M . I put such a p ro
grammed E PR O M  i nto  one of the  sockets on the board so 
that the cartridge had both the hardware and software ready 
to go. 

The p rogram is menu d riven and p rovides a variety of 
funct ions .  M en u  one w i l l  verify that a l l  locations in  
the E P RO M  a re erased .  A co lored bar  shr inks  as the 
E P R O M  is checked and i f  ful ly erased,  th i s  is reported . I f  
not ,  the fi rst u nerased memory l ocat ion  is reported and the 
check i ng p rocess stops. An E P RO M  is ful ly erased al l  
memory bi ts  a re a o ne .  The p rogra m m i ng process can only 
convert I s  to Os,  not the reverse. Y ou can p rogram a partial ly 
erased E P RO M  however, as long as the memory locations 
you do wish to program a re e rased . 

M en u  i tem two a l l ows the  data stored i n  a ny sect ion of 
CoCo 's memory to be  p rogrammed into the E P R O M .  Th is 
d oes not to be the whole 8K and can be as l i ttle as one 
byte. Al l  memory addresses a re entered as hexadecimal  and 
the E P RO M  memory locat ions  are n u m bered from $0000 to 
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$ I  FFF .  As the  programming proceeds,  the  ce l l  being pro
gram med is  ind icated and  a lso automat ica l ly verified .  I f  a 
cel l  does not  return  the same data as was programmed i n  i t ,  
the address i s  shown and a "BAD E P R O M "  message issued. 
If i t  i s  just not erased,  this w i l l  be reported as such.  I n  either 
case the program ming stops. 

The th i rd menu i tem a l lows the contents of the E P R O M  
to b e  d umped a s  a hexadeci ma l  and ASC I I  character table.  
This i s  usefu l  for i nspecting the contents of the E P R O M .  
T h e  E P R O M  start a n d  stop addresses are supp l ied a n d  the 
output can be d irected to the screen or printer .  If the screen 
is  chosen ,  the output w i l l  pause and wait for any key-press 
after each screen is  fi l led . I n  e i ther case the B R E A K  key wi l l  
s top output  and return  to the request for d u mp range.  
Press ing the ENTER key for th is  returns to the main  menu.  

M en u  i tem fou r  permits  ind iv idual  i nspect ion  and pro
gramming of E P R OM memory locat ions .  The up and down 
arrows scan through consecutive memory locations d i sp lay
ing the ir  contents .  I f  a new value is entered an attempt is 
made to program that  cel l .  This i s  done by pressing the 'P '  
key  at  the appropriate address and then  entering the  data. 
Somet imes i t  i s  poss ib le  to correct minor  errors i n  a pro
grammed E P R O M  t h is way. A new add ress may be selected 
by press ing ' N '  and enter ing the desi red address. 'X' wi l l  
return to the ma in  menu.  

The fifth menu i tem wi l l  return the load start and end 
addresses of a cassette b inary fi le ,  a long wi th the execut ion 
address. This  i s  u sed to find out where a b inary fi le from tape 
went i n  memory so that it can be t ransferred to the E P R O M . 
This d isp lay d oes not take in to  accou n t  any load offset you 
m ight have used in the CLOA D command.  

M en u  i tem s ix  s imp ly returns you back to BAS IC .  

"When all 8K have been 
checked the 2 764 will be 
declared fully erased. Pressing 
ENTER will return you to the 
menu. If you get this far, things 
are looking pretty good." 

Assembling t h e  Program 
As I ment ioned in the prev ious ins ta l lment ,  I use MA C by 

Computerware as my assembler. H owever, many of you 
may have ED T A SM+ or some other brand . Genera l ly  they 
are compat i b le ,  but  t here are some d i fferences . For exam
ple, M AC a l lows b inary numbers in the operand field . These 
are preceded by a percent s ign.  For other assemb lers s imply 
figure out what the n um ber is in hexadec imal  and enter it 
with a do l lar  s ign i n  front i nstead . 

M AC also has an  FCS ( Form Constant String) mne
monic .  This is s im i lar to FCC ( Form Constant Characters) ,  
but  a l lows hexadecimal codes to be imbedded in the string 
by enclos ing them in angle brackets .  A lso i t  automatical ly 
adds a zero byte a t  the  end of the s tr ing. Every FCS instruc
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t i on  can be replaced by a series of FCC and  FCB ( Form 
Constant Byte) mnemonics .  For example, this l ine: 

FCS / <O D> Sample program <OD>E nter? / 

would become: 

FCB $OD ret urn 
FCC / Sa mple program/  
FCB $O D return 
FCC / Enter? / 
FCB 0 terminat ing zero byte 

You may a lso see mnemonics O PT, N A M  a nd TTL in the 
l is t ings. These are j ust d i rectives to MA C and can be 
omitted. 

Once you have entered the source code a nd i t  assembles 
without error, save a copy of the machine code b inary fi le to 
a cassette. Th i s  wi l l  be needed to first "fi re up"  the pro
grammer as the d i sk  system w i l l  be d i sconnected . 

Testing the Project 
After you have thoroughly checked the circuit  board for 

errors there is noth i ng else but  to p lug it i n  and try i t .  I f  you 
have a meter you m ight monitor a five-volt  point somewhere 
on the board before powering up .  Owners of the M u lt i-Pak 
I nterface should plug the programmer into s lot one and 
se lect th is  on the front switch.  If you do  not own one, remove 
the d isk control ler and plug the programmer d i rectly into 
the computer. 

N ow cross your fingers and power up. ( I f  you have the 
M ult i-pak ,  j ust power that up and verify the five-volt  l i ne 
wi th your meter fi rst . )  N ow power up CoCo. If the screen 
does not clear and the copyright notice does not appear in 
the normal t ime, power down immediate ly and further 
check your construct ion .  

I f  everyth ing is a l right so far, CLOA DM and EX EC the 
program mer driver software from your cassette. The t i tle 
and menu should appear. If not, recheck your typing of the 
source code. 

W ithout  a 2764 i n  the Z I F  socket, select menu i tem one.  I f  
the program mer i s  working you w i l l  see a purple horizontal 
bar which shrinks from the right as each of the 1 024 bytes are 
verified . ( I f t here is no  2764 ch ip  i n  the socket ,  it looks l i ke a 
fu l ly erased ch ip to the programmer. ) When a l l  8 K  have 
been checked the 2764 wi l l  be declared fu l ly erased . Pressing 
ENTER wil l  retu rn  you to the menu .  If you get this far, th ings 
are looking pretty good . 

Now try menu i tem five and verify that the start ,  end and 
execute add resses of the programmer software j ust loaded 
from cassette are returned. M ake a note of these numbers. 

Next i s  a d ry run at p rogrammi ng. Connect the 2 1 .5 volt  
external source us ing c l ip  leads .  St i l l  wi thout a 2764 i n  the 
Z I F  socket, select menu i tem two. For the start and end 
add ress i n  R A M  use the start and end address from the 
previous steps.  For the E P R O M  target address use 0.  As 
soon as you enter the zero, the program wi l l  announce the 
attempt to program the E P R O M  at address zero and then 
i nd icates you have a bad E P R O M  at the locat ion .  As you 
have not p l ugged i n  an  E P R O M ,  th is  is to be expected . You 
should have heard the relay actuate briefly and the L E D  
may have flashed on momentari ly .  Press ENTER twice t o  
return t o  the main menu.  Things are s t i l l  looking good . 

N ow p lug i n  an  erased 2764 into the Z I F  socket .  U se menu 
item one to verify i t  i s  erased . l f so, retu rn  to menu i tem two 
and reenter the R A M  start a nd end values as before . Target 
the code to begin at  E P R O M  address $0000. W hen you 
press ENTER the relay should "cl ick" i n  and the L E D  come 



on. As each address i s  p rogram med i t s  E P R O M  address i s  
shown on  the screen .  Remember that  data for each address 
i s  being verified as it goes a long, so t here is  l it t le l i ke l ihood of 
wrong data be ing progra mmed i n ,  u n less it was wrong in the 
first place. I t  takes 50mS to  program each location ,  so an 
entire 8K takes a l i tt le over six m i n utes. Th i s  i s  not a l i mita
tion of the software but rather a req u irement of the 
EPROM . The program mer software i s  not  8 K  long so w i l l  
not  take tha t  long. 

When the last byte of the block has  been programmed, the 
addresses of the range of bytes p rogra mmed is  d i sp layed . 
Pressing ENTER once would a l low you to program another 
part of this E P R O M  or  another one. ( Y ou could put some 
other program in the unused port ion  of the E P R O M  j ust  
program med , if  you wish . )  Press ing ENTER agai n  returns 
you to the ma in  menu .  

I t  would be a good idea to  d u m p  the  data j ust p ro
grammed to doub le  check i t .  This i s  done with menu i tem 
three. Dump the range program med and spot check the data 
for errors. It should be alr ight .  

N ow power down the  system and remove the 2764 from 
the Z I F  socket and pu t  it i n to  the spare socket on the 
programmer label led $ EOOO - $FEFF. Power up aga in  and 
type i n  EX EC&H EOOO. The E P RO M  program mer software 
should immed iately start up .  

I f  you  got th i s  far wi thout  problems I t h i nk  you  can 
breathe a s igh of rel ief . . .  the u ni t  seems to be work ing fine .  
If  not,  check and double  check everyth ing  and after a l l  e lse 
fa i l s ,  drop me a l i ne and a S A S E  and I 'l l  t ry to  figure out 
what went wrong. 

Using the Programmer with the Disk 
It i s  a good idea to get a copy of the u n mod i fied Disk  

BAS IC on to a cassette and  i f  you  have the  M ult i -Pak to a lso 
put it  into an  erased E P R O M . The lat ter  i s  the case because 
the M ult i-Pak I nterface a l lows you to use the programmer 
with the disk system.  Put  the d is k  contro l ler in s lot four  and 
the programmer i n  slot one.  I n it ia l ly  select s lot four.  

To save d i sk  BAS IC  to  cassette ,  with the  d isk  system run
n ing and a b lank cassette in the tape d rive, type: 
CSA VEM"DBA SIC''. &HCOOO, & HD FFF, &HA 027. 

I f  you have the M ult i -Pak in terface, the next few steps wi l l  
put  Disk BAS IC  i nto an  E P R O M  so that  i t  can be put into the 
other socket on the programmer.  I f  you don 't have th is  
interface there is  l it t le po int  i n  do ing t his  a s  the CoCo cannot 
have the progra mmer and disk controller ava i lab le to it at 
the same t ime.  H owever, D i sk  BASIC on  a cassette w i l l  come 
i n  useful later. 

For those with the i nterface, cont inue by powering down 
and select ing s lot one.  Then power u p  to E xtended Color 
BASIC .  Type i n  the fo l lowing commands :  

CLEAR 200,& H 3 FF F  
CLOA D M "D B A S I C",& H 4000-&H C000+65536 
EXEC & H EOOO 

Assuming you have the program mer software in an  
E P R O M  in  the socket as $ EOOO, it  shou ld  start u p  and you 
can program a fu l ly erased 2764 with t he data stored in 
RAM at $4000 though $5 FFF.  This ,  of course, i s  D i sk  
BASIC .  

When the E P R O M  is  progra m med,  power down and put 
the E P R O M  i n  the other socket on  the  program mer ( $COOO 
to $E FFF, the normal  addresses for D i sk  BAS IC) .  W ith the 
selector s t i l l  in pos i t ion one, power up the system. Y o u  
should get t h e  normal  D i sk  E x tended C o l o r  BAS IC  banner. 
You are now runn ing D i sk  BAS IC  fro m  the E P R O M . H ow

ever, i t  w i l l  not work properly because the secondary ch ip 
select s ignal  i s  going to s lot one ( because of the pos i t ion of 
the switch) and i t  needs to  go to  the control ler i n  s lot four.  
This i s  accompl i shed by enter ing POKE 65407,3. N ow the 
system wil l  act normal ly un t i l  you press Reset. Then you'l l  
have to do th is POKE aga in .  

You can now load  machine code  fi les fro m  d i sk  and then 
act ivate the program mer code. Th i s  i s  done by red i recting 
the secondary chip select  to  slot one with a POKE65407,0, 
then EXEC&HEOOO to start u p  the programmer code. 
M en u  item six retu rn s  to D i sk  BAS IC  where the secondary 
chip select can once aga i n  be d i rected to slot four. 

Wrapping It U p  
I f  th is  was your first construct ion project and y o u  got here 

with no problem, congratu lat ions  - you are now a qua lified 
"hardware hacker ." For those "old hands" th i s  should have 
made a s imple bu t  reward i ng project. 

We now hav.e all the necessary tools to  enha nce the DOS,  
so next  month we wi l l  s tar t  that i n  earnest by rev i s ing some 
commands and maybe add ing  one or two new ones .  U nt i l  
then!  

Listing I :  
EPROUAC COKPUTERWARE MCRO ASSE"8LER PAGE I 
l7o4 EPROK mGRAMER Br C . J . STWMN I C 1 1 984 

889 1 ttt ff t ft ftt Ut f t t f t t  t t t f t t  t t t t f t t t t  ft I ti f Hit 

em • E p R 0 K p R 0 6 R A " " E R 

!103 t B Y 
!014 t C 0 L I N S 1 E A R K A N 

ሥ!85
8896 

• 
+ IC l l 984  C . J . Stearun U97 f t t t t  . .  " '  tt ft I ttt tt . . .  tft I ttff fftttt tttt tt .. 

9098 •
1119 • T H l S  JS POS I T I ON IN}EPENOENT 

em •
11 1 1  •
8 0 1 2  •
8 1 1 3  t t t t t t t t f f t f t t f f t t t f t t t t t t t f t l t t t t  

em m 4 ORS me
1 1 1 5  •

10 16  •

8 1 1 7  t f . . ,. tt f ttt tt t t l  f t t t t t t t t t t t t t f f t t f f t f t f t t t t  

em • SOKE EQUATES 

!tl9 • 

me me CLEAR EQU IA928 BASIC CLEAR SCREEN ROUT INE  

S I DA 902 I BUFFER EQU II DA USES  THE  CASSETTE BUFFER 

THE ROMPACK COPIER 
• Copy and run rompacks from cassette or disk. 
• 	 Works even on so called "problem packs" 

64K required. cassette $ 16.95 

TRIVIAL CHASE 
This is the one! The game that has become a cult phenomena 
finally comes to the Co Co. The board you play on is represented 
by graphics. 2000 trivia questions included. Not an imitation! 
ECB req. 16,32,64K all included. cassette $24.95 

EXTERNAL EVENTS SOFTWARE CO. 
P.O. BOX 892 • MADISON, TN 37116 
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1 ' 5  

NENU 

NENU 

ms 	 1122 NU"r. EQU NU"BER OF K I N  EPRD" 1m m 1 mm 

lfff tell TUPADD EQU INU"K• l t W - 1  TOP EPRO" .OORESS ms mcmi
!fl1 I IEFC ID me FCB llD 

1125 ' IEFD 21 1179 FCC I 5 - CASSETTE F ILE DATA/ 

H26 11 I .. . f I. f f  ... I f f t  ..... I f f  I f t f t f t f t  t t t t t f f  ... 	 IEFE 21l52!2D21 

H27 t 	 eF1i m 1 mm 

1129 • M I NLINE OF PROGRM !FIB m1mm 


18'9 I IFID mcmeH 


BfJI I 	 1F 1 2  mw 

IEll 1 7 1 1 38 	 !el l EPRO" LBSR ! N I T  SET UP THE PIAS IF l 5  ID 1181 FCB 110 

em ' HORm EPRO" NODE IS TD READ THE EPRO" IF 1 6  21 UBI FCC I o - RETURN TO BASIC/ 

ml soms !ill mu JSR CLEAR CLEAR SCREEN IFl7 2136212021 

em llBDWl trn LEA! muT ,PCR POINT TD mu TEil IFIC 5215545552 

em 1 7194E em LBSR OUTSll OUTPUT THE "ENU 1F21 memm 

!tl6 • 	 IF26 m 1 5l494l 
!Ill •6ET RESPONSE IFlB IDeD em FOB llDID 


em 1 1 tBFA me LBSR IHSTRI SET RESPONSE INTO BUFFER mo 21 em FCC I SELECT I ON? I 

!tl9 t F I RST SEE If ONLY I CHARACTER ENTERED lf2E mimm 

!Elf B691DC em LOA 8UFFERt2 SHOULD 8E !ERO 1Fi1 mmmE 

!Ell 2!EE 9841  BNE "ENU I T  MASNT lfl8 3F2e 

tE l  5 86ilDA 1142 LOA BUFFER SET F IRST CHARACTER IN BUFFER IFJA II 1884 

tEIB  B i l l  ml C"PA I' I YERIFY ERASE em 1 

! E I A  2115 em SHE • COPY 1186 ' 
tE IC 1 7!2 1 F em LBSR ERASE H87 t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t  1 1 t t t t t t t 1 1 1 1  

HSB f t t t t t t t t t t l t t t t t t t t t f t l t t f t t  tttttltltt I f f t  !E l f  29E2 	 em BRA NENU 
1189 t EPRON ACCESS ROUT I HES !Ell S i l l  	 !8P .COPY mA I ' 2 COPY RAN 

!Ell 26!5 	 ms BNE . DUNP IHI 1 1 1 u t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t  

1m mm em LBSR COPY !19J I 
!E29 2809 me BRA mu em I 

IE2A am mI • DUNP CHPA 1 '  l OUNP EPRON FFl l em CONRES EQU IFFll  LDNEST CONTROL RESISTER 

mc 2m lf52 &NE . CELL FFll em LDNADD EQU IFFH LON ADDRESS OUTPUT 

!ElE 171513 li5l LBSR DUNP Ffl6 1195 HIADD EiU IFFl6 HIGH ADDRESS OUTPUT 

!El l  21oe m1 BRA mu Ffle 1196 DATARG EiU IFFll DATA REGISTER 

em s rn  em . CELL CHPA 1 ' 4  I NO I Y I DUAL CELL PR06RAN Ffl2 em CLINES EiU mn CONTROL L I NES RESISTER 
em im m6 BNE . F ILE  FFl3 ma VOLTS EiU IFF13 RELAY CONTROL RESISTER 
tEll I 7t6CS em LBSR CELL 1199 I 

em 2m ma BRA mu l l lf I 

mc s m  Im . F ILE CHPA CASSETTE F I LE DATA RETURN f l fl U f f f f t f f t t t t t t t t t t t f t f t t t t  l f f t f t t t t t f t t t t t  

!ElE 2615 1961 BNE . BASIC 1 1 12 t I N J T I AL l l l NS ROUTINE 
me 1 11s1a  1961 LBSR CFILE I J ll I 

em
1rn e 1 J6 

me 1162 BRA fFJB IF 1 1 1 1  ! N I T  CLRA EIPOSE All THE DDRS 
lt6l . BASIC  CHPA 1 ' 6  IS  IT E l l T  TO BASIC? 	 em ao1 F  1 1 15 BSR DORSET 

26BA 1161 BNE HO SD DO mu AGAIN 	 1 1 16 ern BDA928 fi65 JSR CLEAR BEFORE GOING TO BASIC 1117 I NON ALL DATA DIRECTION RESISTERS ARE EIPOSED me l9 em RTS EXIT FOR CHECK SO FAR ma ' 
1167 I IF3E C!FF W9 LOB llFF SET ALL ADDRESS L I NES TD OUTPUTS 

IEID 45 ms !ENUT FCC /E p R D " p R 0 a R A " " E R/ !Fii F7Ff44 e 1 1 1 SIB LDNADD 
me mmme 	 IFIJ F7Ff46 I l l  I SIB HIADD 
IE5l 4F2'4 02118 1 1  1 2  Ims 2mmm 	 If 16 C617 1 1 1 3  LOB 17 SE CONTROL LINES TD OUTPUTS 
mo mmme IFIB F7FF42 	 1 1 14 STB CLINES 
eE12

1w 
mernm 1 1 1 5 I 


momm IFIB 7Fffll 1 1 16 CLR DATARG TO HAKE IN INPUTS 
me 52 	 I! 1 1 7  
1169mo io FCC /•••••••••• ••••••••••••••••••••••/ 	 IFIE em 1 1 1 8  LOA II RESET THE CONTROL RESISTERS 

IE6E lDlDJDJDlD 	 eF51 am 1 1 1 9  BSR DORSET TD OUTPUTS em lDJDJDlDlD I J  1 1  I 
em 3DJDlD3DlD IF52 8634 1 1 2 1  LOA 1131 SET CONTROL RES FOR RELAY OUTPUT 
mo lDlD3DlDlD 	 eF51 87FFIJ 1 1 22 STA YOLTS ENABLES C82 AS OUTPUT AT !ERO 
!EBl 3Dl030l030 	 em ' 
IE87 3Dl0l0l030 IF57 8611 1 1 21 LOA I I  SET UP CONTROL L I NES FOR READ 
BEBC JD IF59 ilFFll 1 1 25 STA ǭL INES OE,CS•e PG"•I em eD!D 	 em FOB lloeD TNO <CR> 1 1 26 t 

8E8F 21 	 1171 FCC I I - VERIFY ERASURE/ me 39 1 1 27 RTS 
IE9! 21l1 2e1D2e 1 1 28 I 

em 5615521946 1 1 29 Item 5911455111 1 1 31 """' SUBROUT INES """" 
em 53mm l l J I  1 SET CONTROL REGISTERS TD CONTENTS OF A 
em eD 	 1m FCB llD 1Fso cm l l ll DORSET LDB 14 I OF CONTROL REGISTERS 
BEAi 21 lllJ FCC I 2 - PR06RA! EPROH FRON HENORYI Bf5F BEFFl 1 l l l l  LOI ICONREG POINI I TD CONTROL RESISTERS 
iEA5 2mmm IF62 A781  ! I ll CLRRE6 STA , 111 CLEAR AND DOUBLE I NCREMENT em m1mm 	 if61 5A f l l 5  DECB DECREASE COUNTER 
em 1 1 10211sse lf65 l!FB l l l6 BNE CLRREG DD NEil REGISTER 
9£84 524F402!16 lf67 l9 I l l) RTSem 514F401m 9 I JS f ffttf I ti I I f  f ... t ft t f f f  t 1 1 f ftt . . .  'f f f  t t t  ftt 

!EBE 154D4Fm9 	 e l J9 I 

em eo 	 em FCB l!D 1 1 4 1  I 
IECI 21 	 lf75 FCC I 3 - DU"P EPRO! CONTENTS/ f 1 4 1  tttt ff 11 ft I f f t  ff ff tit ff ff t t t f  f t  f t f f f f f  t t l f l  

em 2e112m21 	 1 1 1 2  t PROGRA" EPRO" ROUT INE em mmme 9 1 4J t t f t t t f t t t t H t t t t t t f t t t f f t t t t t t t t t t t t f f f f t t  

IECF 455!524FID 1 1 1 �  I 

!EDI 2!134FIE51 1 1 45 t THIS PP.DGRMS THE PRO" FRO" DATA SIARTINS 
IED9 151E545l 1 1 46 t Al ADDRESS I N  'STǮRT', FOR THE NU"8ER OF 
!EDD ID 1176 FCB 1!D 1 1 4 7  t BYTES IN 'CDUN l ' , A I  EPRD" ADDRESS 'IARSET' 
!EDE 29 em FCC I 4 - PROGRA! INDIYI DUAL CELLS/ 1 1 48 1 THESE LOCATIONS ARE RESEMD IN THIS ROUTINE 
!EDF mm2021 1149 1 START ENDS UP WITH LAST ADDRESS DATA NAS 
em ses21Fm2 1 1 51 1 TArEN FRO" RA!, TARGET HAS LAST ADDRESS 
IEE9 4 ! 102!191E 1 15 1  • WRITTEN TD IN  EPRDH. 
IEEE 4H95649H 	 e 152 1 B HAS ERROR CODE 

em I 
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14 

-4 , I  

13 

13 

l l l3 f I• HU ERASED IFF6 cm em LOB 12 VER IFY ERROR CODE 
l l l4 t 2• BAD EPRO" LOCATION me me im BRA PEl l T  
f i ll . e• NO PRQBLE! 	 em • 

1 1 56 f t f t f t f t t f t f f t f l t t f t t t t t f t t t t t f t t t t t t t t f t t t  	 IHS t END PROSRAMINS LOOP 
l l l7 • 	 f246 t t t t t t f f t t l t t t t H t t t t t t t  

l l D I  me START EiU l l D I  u m  CASSETTE NA"E AREA iffA A09FAlll e247 vERIDK JSR [POLCATI BREAK PRESSED? 
8 1 D3 1 1 59 COUNT EiU STARTt2 IFFE ml me BEi DOWNCT NO SO DECREASE COUNT 
IJDl 1161 TARGET EiU START•4 Illa lF CLRB READY FOR RETURN CODE 1249

Sl mA BREAK VALUE 1 1 6 1  t 1 01 1  8 1 me 

If l8 86Ff43 	 1 1 6 2  PROGR" LOA VOLTS 6ET RES VALUE 1m 2m em BEQ PEl l T  YES S O  E l l l  

em SAIS l l bl ORA mm1m SET  B I T  8 TO APPLY 21V  1015 l f l f  e m  DONNCT LEAi - 1 , l  REDUCE COUNT 
IF60  87ff4l 1 1 6 1  STA VOLTS 1 1 9 7  2688 1253 BNE PLO OP HOT DONE YET 

1 1 6 5  I 2JV IS NON APPL! ED 	 1019 5f em CLRB NO ERROR CODE 
ll!A lllf 1 1 6 6  1 WAIT A WHILE FOR RELAY TO CLOSE 	 em PEl I T  LEAU - 1 , u  DECREASE T O  LAST LOADED ADDRESS 

IF71 BEFFFF 	 1 1 67 LOI llffff !!IC Ffl\05 1256 STU TARGET 

!F?l l l l f  	 l l b8 RLYDL Y LEAi - 1 , l  DECmENT I l !!f l 1 3F 12l7 LEA! . - 1 , Y  D O  m E  FOR RA" ADDRESS 
em 26fC 	 1 169 BNE RLYDLY IS \  I l lBFę I D I  me STY START SAYE LAST RA" ADDRESS 

1 1 7 1  • 	 1 e 1 5  Wf43 em PRE l l T  LOA YOLTS 6ET YOLTS RESISTER 

1 \ 7 1  I PRESERVE Y AND U RESISTERS 	 1 0 1 0  em 1211 ANDA ll l l  I I l l  l l TURN Off 21V  

!f)) J461 	 1 1 7 1  PSHS U,  Y 1e1A mm 126 1  SIA VOLTS 

1 1 7 1  • \ S I D  me t262 PULS U,  Y , PC RECOVER RESISTERS l RETURN 

1 1 7 4  t 	 1263 • 

1m 1 mm 1 	 1 1 75 LOY START POINT Y TO RM START 9264 tt Utt tt t f t t  ti ti tt t t  tf I f t  t t t t t t t t f f  tiff Hit 

8265 • eFJD FEelDl 	 1 1 7 6  LOU TARGU POINT U TO TAR6ET 
lf81 5F 1 1 7 7  CLRB 1266 I THIS  PULSES THE PS" L I NE LON FOR ms 
!FBI BEe ! D l  1 1 78 LOI COUNT SET BYTE COUNT 1267 I 

\ S I F  86fF42 	 ma PULSE LDA CL I NES SET L I NES IF84 Je271!8D 	 1 1 1 9  LBEG PREl!T ALL DONE PR06RAMIN8 
eJSI I 	 1122 84FE 1269 ANDA Ill I I l l l  l l  "AGE m LON 

1 1 9 1  t "DYE CURSOR AHEAD 4 	 1814 B7FF42 1271 STA CLINES 

1raa rems 	 8 1 9 2  LDD CURLOC ll7J

1 m  1m 
I 

PSHS I1272IFBB Cllll4 1 1 83 ADDO FOR DELAY COUNT 

1m meas 	 1 1 8 4  STD CURLOC 1 129 !Ale em ORCC m 1 1 1 1111 PREVENT INTERRUPTS 

1 1 85 t f t f t t t f t f f t f f f t t t t t t t t t  	 1m 6El6U 1274 LOI II  1611 FOR 51 "S 

1 1 86 PR06RM" 1NG LOOP t 	 1 12E ll lf  em DLOOP LEAi -I. I REDUCE COUNT 

lf9J JFJ& 	 1187 PLOOP TFR u , D  SET U P  EPRO" ADDRESS !Sll  26FC 1176 BNE DLOOP KEEP LOOPING 

1m rn 1  1 1 89 LEAU I , U  INCRmNT EPRO" ADDRESS l ll2 JCAF 	 1277 ANDCC Ill I I 1 1 1 1 1  ALLOo I NTERRUPTS 

tm B7FF46 1 1 89 STA H IADD me • 
me flfFH 1 1 98 m LONADD 1rn B!FF42 1279 LOA CLINES 6ET L INES 

I J 9 J  I 	 l ll7 BAS! em ORA 111111m1 SET m HI 

1 1 92 t DISPLAY WORKING ADDRESS 	 1819 BlfFH 1281  STA CLINES 

em l4l6 1 1 9 l  PSHS y'  I,  0 11ic me 1282 PULS X ,  PC RECOVER I AND RETURN 

em rmoi 1 1 94 LDD COUNT DON! I F  IT IS I 1283 ft ffttf ttff f f f  t t t t f  t t f  f f f .  tft ftfffttttttttt 

8:284 tttttttttttttt ff nttttttttttttttttttttfttttt eFA8 1 181!111 	 1 1 9l mo II 

8m 271F 1 1 96 m NOD ISP NO DISPLAY 1295 I Y E R I f Y R 0 U 1 I N E I 

IFA6 ECEI 1 1 97 LDD , S  RECOIER VALUE IN D e286 t t t  tf t ff t If I f  I f  t I ttt ff It t I ttf H i t t  ttt ttttttl 

IFAB 8El898 	 1 1 98 LDI CURLOC MVE CUf<SOR BACK 4 1297 I 
IFAB le!C  1 1 !9 LEAi 1289 • THIS VER IFIES  ERASURE OF THE EPRO" 

lfAD BFl!o9 1211 STl CURLOC em t PROYI DES A 60/NOSO RESPONSE 

IFBI JFeJ  

IFB2 1718 11  

8 F B S  lll6 

8F97 E6"9 

m 1  JFK D .  l MVE VALUE TO I 

1212  LBSR HE IOUT DI  SPLAY I T  

1211 NODISP PULS Y, LO RECOVER VALUES 

e214 • GET DATA TO BE LOADED INTO REG B 

em LOB , Y• AND INCREmT ADDRESS 

ISlE BDA929 

1 1 4 1  342e 

1 m  mome 

me • OF ERASURE OF ENTIRE EPROQ 

1291 f 

1292 ERASE JSR CLEAR CLEAR SCREEN 
1293 PSHS y PRESERVE RESISTER Y 
1294 LEAi tRA"56, PCR PUT UP T I TLE 

1216 ' 1147 1 7 17 1 1  em LBSR OUTSTI 

IFB9 BbFF41 12e1 LOA DAI ARB SET DAT A AT TH IS ADDRESS 1290 ' 

lfiC 8 \ FF 

IFBE 27e4 

IFCI Cb!\ 

1218 

1219 

1 2 1 1  

CQPA 

BEQ 

LOB 

llFF 

EQPTY 

I I 

SHOULD BE THIS 

NOT ERASED CODE 
1 14A mm 
114D lll8 

1297 •PUT UP PROSRESS NONITOR 
1298 LDX CURLOC SET CURSOR LOCATION 
em LW NU"K, I MVE OYER NU"8ER OF K IN EPRO" 

IFCl 2846 

ifC4 BofF 42 

em am 

em mm 
!FCC 7FFFI I 

IFCF BbFF 

1 2 1 1  

1 2 1 2  t 

1 2 \ l  EmY 

12 1 4  

1 2 1 5  

1216 t 

1 2 1 7  

1 2 1 8  

BRA 

LOA 

ORA 

STA 

CLR 
LOA 

PE i i !  

CL INES 

11!8111118 

CLINES 

CONRES 
tiff 

BET CONTROL L INES 

RAISE OE 

Mr.E DATA L I NES OUTPUTS 

\ !If BF!l88 

1052 mm
1 m  llBEll!B 
1959 EDS! 

1 m  mr

1050 11FA 

IW l lBE!l!I 

em Sil 
ll!I LDD 
em LOY 

llll PU1"0N STD 

em LEAY 

1315 BNE 

! l!O t 

llll LOY 

CURLOC 
118f8F

•ሤu"r.
. tu 
- ! ,  y 
PUT"ON 

II 

AND SAYE I T  

2 RED SQuARES 
COUNTER 

STORE ON SCREEN 

DECREASE COUNT 

START ADDRESS 

IFDI B7Ff41 

lf04 8bl4 

8 2 1 9  

1211 

STA 

LDA 

DAT ARB 
14 RESET TO OUTPUT REG 

1163 A09FAlll 
1 16 7  1716 

ma YLOOP JSR 
em m 

CPOLCATJ 
NOBRK 

TEST FOR BREAK 
HE KEY PRESSED 

!FD6 B7ffl\ 1221  STA CONRES 	 1 169 8 1 S l  I l l !  C"PA BREAK? 

1222  t 

1223 ' SAYE DATA IN B I N  EPRO" 

\ S I B  2lll 

1m me 
I J l l  

l l \ 2  

BNE 
PULS 

NOBRK 

Y . PC RETURN 

SFD9 F7Ff41 1224 STB DATAR6 PUT ON DATA L I NES 1 1 1 3  ' 

1215 • ll!f I F 21 1 1 1 4  N09RK TFR Y, D 

ifOC 804 1  llll BSP PULSE THE PB" LINE  LOI 1rn B7Ffl6 em STA HIADD SET UP ADDRESS ON P IA  

1227 • !97l f7FFH 1 1 1 6  S T B  LONADD 

1229 •NOW VERIFY IS77 B!FFll Il l 7 LOA DATARB SET DATA 

IFDE 7fFF4\  1129 CLR CONREG "AKE DATA L I NE INPUTS 1 17A  8 \ Ff l l l 9  C"PA tiff IS  IT ERASED 

!FE\ 7fFF41 me CLR OATARB 1m l ! I C  ! l l 9  BNE NOT"1Y NOT ERASED 

em e6e4 

tfE6 em 4 1  
12ll  

1232 

LDA 
STA 

14 
CONRES 

117E  J i l l  1321 LEAY l , Y  I NCREASE 

l l 2 1  1 ADJUST PROGRESS COUNTER IF NEEDED 

!FE9 B6FF42 

IFEC SIFD 
!FEE 87FF42 

em • 

1214 t ENABLE CHIP 

em LOA CLINES 

1236 ANDA ll l l l l  l \ 1 1  O E  LON 

em STA CLINES 

1118 I 
em t NOW CO!PARE DATA ON OATARS NITH  CONTENTS AT Y 

1 181 I F 2 8  

1 8 8 2  l D  

1 181 2699 
1085 9413 

1101 2m 

1189 CC9F9F 

1eac EDBJ 

em 

ll2l 

1124 

em 

em 

1327

me 

TFR 
TSTB 

BNE 

ANDA 
BNE 
LCD 
STD 

Y , D 

DONEY! 
mmu 1 1  

DONEYT 
118f8f 

, --1 

I f  NOT !ERO COHTINUE 

DONE YET 
sm I F  THESE ARE !ERO 
NO SD Sr. I P  
GREEN SQUARES 
DECREASE MNITOR FRO" RIGHT 

!Ff I F I FF41 em C"PB DATARG DATA NAS LEFT IN B FRO" LOAD 1119 • 

IFF4 2714 124 1 BEQ YER I OK IT NAS lllE SME 109E i 19Cllll Ill! DONEY! my ITOPADD+J ADDRESS L l " 1 1  
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1347 

!374 

ll7l 

1m 

1192 lbCF Ill ! 8NE VLOOP 	 1 1 73 5D 1394 rm D I D  NE SET ERROR' 
199l 31808179 	 llll LEAi GOOD,PCI IS  FULLY ERASED 1 1  74  lOCA 1395 BHE COPY RESTART 
1198 2 1 1 9  	 em BRA VEi i !  1196 • I NON HAS ENDINS lll4 f 1 1 70 ! F i l  1397 TFR l , D  PUT INTO ACC D 
119A FCllBB em NOTm LDD CURLOC 1 1 78 830 1 0 1  ms SUBD START F IND D I FFERENCE 
1m mm 	 lll6 ADDO m "OVE 10 NEIT L INE 1 178  2542 tm BLO DERROR DATA ERROR msASE 
llAI FDl0B8 em STD CURLOC 1 1 70 Clllfl  IOI ADDD I I TO MKE IT ACTUAL COUNT 

teAJ moem IJJB LEAi AODN"T ,PCR GET ADDRESS "ESSASE 1 1 81 FDl l DJ 141 1 STD COUNT SAVE IT 

llA7 171b81 1139 L8SR OUTSTI m2 1 

!SAA I F 2 1  e m  TFR Y , I  1413 tNON SET TARGET ADDRESS 

llAC 17971C  114 1 LBSR HEIDUT PUT LAST ADDRESS UP 1 1 81 118Dllbb em LEAi T81"SS, PCR 

1eAF moms 1142 LEAi 8AD,PCR 1 101  mm tm LBSR INPUTI 

1 183 1 79bA5 em vEm L8SR OUT ST I 1 I BA 8bl 1 DA 1416 LOA BUFFER NULL ENTRY? 

ISBb li8Dll63 1344 LEAi VERFY, PCR 1 1 80 8 1 10 1497 C!PA ll!D <CR> 

I 18A 1 7169E em L8SR OUTSTI 
 I !BF 27C7 	 ms BEQ CEl l T  S O  E l l T  ROUT I NE 

!lib I 1419 • 

17fb1A LBSR INSTRI BET KEYBOARD RESPONSE 1080 1 mcc em LSSR HEl lNT J !C! llAI 	 1348 PULS Y , PC RECOVER Y AND RETURN 1 1 91 5D 14 1 1 TSTB ERROR? 
4 tll Y		 1 1 95 1bA9 em SHE COPY RESTART 

t0C1 21 	 me ERMSG FCC EPRO! ERASURE VERIFICATION/ 1 4 1 3  f 

11c1 2rnmm 	 14 1 4 t l HON HAS START ADDRESS 

iSCB IFIDmm 	 Sil TARGETl tn &FllD5 	 11 1 5  
I 1 9A BCIFFF1 m  4 1 53mm 	 1 4 ! 0  c m  ITOPADD H I GHEST ALLOWED VALUE 

1m 2mmm 	 1 1 90 2'29 1 4 1 7  8HI TOOHI GO TO ERROR mSAGE I J 9F 34 1 !  	 14 1 8 PUT TARGET OHIO STACK 1007 HH4l4 15 4  	 PSHS 
l l A I  CC1SH 10oc mm 	 am LDD INU!Kt l l24 EPRO! SIZE  

I S D F  ID 	 rn1 FCB llD <CR> 1 IAI AlEI em SUBD , S t t  SUBTRACT TARBET ' CLEAN STACK 
l!Et 21 	 mi FCS • •u ••nn•••••• • u 1 u us:ii (f0Hf0)/ 1421 t D NON HAS AVAILABLE BYTES ABOVE TARBET 

1 IA6 ! IB30 ! Dl 	 1422 C!PD COUNT10El  212!1DlD3D I ! AA 2525 	 1423 BLO NOROO"I !Eb lDlDlDlDlD 	 NOT ENOUGH ROD" 

1 0£8 3DlDlDlDlO 	 1424 I ALL sms OK 60 PRDBRA! 
em f FIRST DISPLAY WORKING ADDRESS TEil t m  lD1D3D3D3D 

ISF5 JDJDJDlDlD 	 l l AC 318DSIAC '426 LEAi WRKADD,PCR 
I !Bf 1 7!5AB 	 1427 L8SR OUTSTIl !FA lD3D1DIDID 

1428 I 

1 1 83 1 7FD82 1419 LBSR PROGR! 
lSfF II 

em • 
143! ' I l l! ID 	 1354 ADDN!T FCS l < ID><ID>ADDRESS I 

J I B! 50 14 31 TSTB FOR ERROR CDDE 
1 1 87 2729 

I I i i  !D4 1 444452 
em BEQ SOODPR SOOD PROBRA! 1 1 1b m1mm 

l l B9 C l ! !  em C!PB II NOT ERASED l l fB 21 	 1355 BAD FCS I NOT I 
1 1 88 2741  	 1434 BEQ UNERAS1 1 ec 1mmm 
1 I BD 111E em BRA BADLOC BAD PRO" LOCATION 1 1 1 1  ID 	 1351 6000 FCS /(!D><ID>  FULLY I 

eǙ 36 tttfttfftf I If ttt I tttttf tf f ftfttf ttftftff 1 1 1 2  !D2t2t214! 
1437 If

1 1 1 7  l54C4C5921 
1438 ' I I IC It 

START ABOVE END "SS 
l l C3 17!595 1441 L8SR OUTSTI 

1 1  ID 4 5  	 1 1 5 7  VERFY FCS /ERASED<ID><ID>PRESS 'ENTER' TO CONTI NUE I ! ! BF l!BD9188 em DERROR LEAX D I F F , PCR 

l l l  E 5241  534544 l I C6 21 1 1  	 1441 BRA . KEY 1 1 23 IDSD515245 
1442 ' 1 1 20 m1212m 

1 1 c8 moms1 1 2D 4E54455212 	 !443 TOOHI LEAi H I SH ,PCR TARGET TOO HIGǚ 
! I CC 1 7958C 1444 LBSR OUTSTI1 1  32 2!5HF2ell 
! I CF 1317 1445 BRA . KEY 1 1 37 4F4E54494E 

em •1 1 1c ssmm 
1 1 0 1  3memf 3Ǜ8 ftfttf ftf I fftttf t t t t f t  f t t f t f t f f t t f t f f t f f  I f l t  	 1417 NOROO! LEAi HROO!, PCR NOT ENOUGH ROO! IN EPRO" 
1 1 05 1 7!5Bl 	 1448 LBSR OUTSTI835ǜ t f  t f t  t i  ttttt I t t t  f f f t t l t t l  ttttttt tttttttf 

1449 I1161 • EPRO! PROGRAM I HG 
l l DB 1!9D!IC7 136 1 ff ff ft I f f t f f f  ti ttttt ttttttttttttfttttttt 	 em . m  LEAi mY, PCR WAIT  FOR ENTER 

I 	 I ! DC 1 715EI 11 5 1  LBSR INPUTI 

I 	 I ! OF l !FF5E em LBRA COPY 
llbl 
ll6J 

145l t 1361 t THIS SETS START ADDRESS AND EHD ADDRESS I N  
!365 t RAN AND START TARSET ADDRESS IN  EPRO! 1 IE2  3!BD!l IE  1454 BOODPR LEAi GOODPI , PCR 9000 PROGRA" 

t ! ! Eb 171572 1455 LBSR OUTSTI1366 CHECKS FOR ERRORS THEN TRANSFERS DATA 
l l E9 BE! I D I  

1367 ff f l t  tt f tttt ttffttf ff l l t t t f t t f t t f f  t I ft f t  	 Im LOI START SET LAST RA! ADDRESS 
f I I EC 1 moc 1457 LBSR HEI OUT OUTPUT IT 

1 1 4 1  BDA928 llb9 COPY JSR CLEAR SCREEN 1 I EF 11800 1 2D 1458 LEAX 600DP2,PCR 
1168 

1 1 1 l l!BDl!CC 	 1371 LEAX CPYTTL, PCR SET HEADER 1 1 F3 mm 1459 LBSR OUTSTI

1 1 47 J 71bl I 	 1371  LBSR OUTSTI PUT I T  UP l l F 6  BEl l D5 1461 LOI  TARGET GET LAST PRO! ADDRESS 
!J72 I 

tm SET VALUE IN  I 

1 I F9  17!5CF 	 146 1  LBSR 	 HE!OUT OUTPUT IT I ! FC l!DA 	 1462 BRA . KE1 SET START ADDRESS IF HULL THEN RETURN t 

146J I

8404 UNERAS LEAX 
I !IA 31901 1 7 1  LEAi 	 STRl l T ,  PCR 

!NPUTI l lFE l!8D0 1 J 9  UHERSD, PCR HOT ERASED I I IE 1 7166E LBSR 
1376 t DID NE BET A HULL I m  1 7955b 1465 , LEAVE LBSR OUT ST I 

1 1 5 1  BbflDA 
1 154 8110 

1 1 56 2!11  

1377 
ll7B 

1379 

LDA 
CNPA 
BHE 

BUFFER 
ll!D 
SET ST 

SET F I RS! BYTE 
IS  I T  CR? 

1 215 BE! I DS 

1216 17!5C! 
ma ma 

!4bb 

em
ms 

LD
.
I 

LBSR 
BRA 

TARGET 
HEXOUT 
, KEY 

SET LAST EPRO! ADDRESS 
OUTPUT I T  

1 1 E8 19  

1 1 59 1 71b!4 

ll9 1  CEi i !  
!lBI I 
1392 SETS! 

RTS 

LBSR HEllNT CONVERT INTO RES l 

1 210 Ji8D01JB 

1 2 1 1  l!EF 

!469 I 

1470  BADLOC LEAi 
WI BRA 

BADPRH, PCR 
. LEAVE 

BAD PRO! LOCATION 

I 15C  8f! IDI  

1 1 5F SD 
I lb! 26DE 

llBl

ll94 
1385 

STI 
TSTB 
BNE 

START 

COPY 

SET START ADDRESS 
CHECK FOR ERRORS 

1472 • 

!473 ""' 

1474 ' 
9386 ' 1213 21 1475 CPYTTL FCC RA! TO EPRO" TRANSFER/ 

l l bl 3!8D!l71 1397 LEA! ENDNSS,PCR SET ENDING RA! ADDRESS I W  2!2'2!2m 

l l b6 1 7!b5b !l88 LBSR INPUTI GET ENDING ADDRESS 1 2 1 9  4 1 4 D21l44F 

I lb9 Bbl l DA ll89 LOA BUF FER TEST FOR NULL 121E 2mmm 

1 l bC 8 1 !0 

1 1  1E me 

1 1  7! 1 7!5ED 

139! 

139 1 
1392 I 

tm 

CHPA 
SEQ 

LBSR 

1110 
CEi i ! 

HEl l NT 

IS  I T  CR' 

SET VALUE ENTERED 

1221 402154524 1 

1 229 4E53Hl552 
1220 ID 
1 22E 202120201! 

1476 FCS /(ID> •n•••••nn•u•••••• ( l0Hf0)/ 
llll lDlDlDlDlD 
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Name _________ _ 

Address ________ _ 

__ _ 

__ _ 

_______ _ 

PR O G RAM MER1S 
ƛ SKETC H PAO Ɯ 
¶ Saves Time & is Easy to Use 

¶ Durable & A ttractive 

¶ Have Fun & Learn в 
RAINBOW CERT IF ICAt IQNSE Al 

Would You Like To Design: 
a) BUDGETS 
b) INVENTORY LISTS 
c) GAMES, GRAPHICS 

The Kit includes: Two thick mylar coated graphs of the color computer 's  

screen ; step by step instructions for the beginner ; two demo p rograms,  and easy 

to follow "how to personalize " budgets that you write . 

Each Sketch Pad has print locations 

on one side and set screen locations 

on the other , along with their cor

responding commands and color 

codes . 

Don 't delay, order yours today . . .  

I E U R OP E-$ 1 4 . 50 I
L _  _ _ _ _ _ _ _ _ _  .J
Add <111 addi1io11al $1.50for Hi-Res 

TO ORDER : Calif. residents 
add 6% sales tax . CALL (707) 722-4280 (Postage paid. ) 

or WRITE T O :  

This Month 's Special 
1 FREE S YN TA C TICS ' DISKE T TE 

with each order. 

Offer expires September 5, 1984 
NEW! 

Syntactics Single-Sided 
Double-Density Soft Sectored 

Diskettes 
10 Diskettes with case $1 8.00 

Plus $2.00 Shipping and Handling 
5 Year Guarantee 

ORDER FORM S P !  

Quantity D 

City State 

Country Zip 

Charge : -:a..•c0•d D IZJ D 

Acct . No . 

Expiration Date 
P .0 .  Box 257 

SignatureREDCREST, CALIFORNIA 95569 - - - - - - - - - - - - - - - - - - - --
DEA LER INQ UIRIES IN VITED 
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C/lw2: DEALER I N Q U I R I ES INV ITED. 
a:
c T E R M S :
ᢽ M . C . /Yisa/Amex a n d  personal 
C/l checks accepted at no extra charge. 
c C . O . D . ,  please add $ 3 . 00 .  

Sh ipping:  Please call f o r  amount . 
en Not responsible for typographical errors. 
UJ2: 

C/l" 
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:II 
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c
c:;;" 

Super Sale on New Disk Drives 
c
:II
<
mC/l 

c
c:;;Introducing 	 " 
c
:II
<MEGADISK m(/)

5 t o  20 M egabyte,  ready t o  run o n  the TRS c
(/)80 Model I4P , color computer,  " 
cI . B . M . PC, Apple, Frank lin 	 :II
<
m(/) 

DRIVE A HARD BARGAIN TM Complete Systems Starting at $999.95 б 
Call Toll Free Ordering 1-800-343-8841 " 

ࢼ
< 

High Quality Lowest P rice 

Drive 0, 1 ,  2 ,  3 
for the 

Color Computer 
Starting at $199.95 Call for new lower price 

c
:IISOFTWARE SUPPORT, INC. <
m

One Edgell Road , Framingham, MA 0 1 70 1  (6 1 7 ) 872-9090 C/l 
Hours :  Mon. thru Fri .  9 : 30 am to 5 : 30 ( E . S . T . )  Sal JO am to 4 : 30 pm. 

CANADA 

M ICRO R . G . S. I N C .  


75 1 ,  CA R R E  V I CTO R I A ,  SU ITE 403 
M O N T R E A L, Q U E BEC,  CANADA,  H2Y 2J3 

Reg u l a r  Tel .  (51 4) 845·1 534 

Canadian Tol l  Free 800·361 ·51 55 
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c
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Disk Drive Upgrade <
m 

for model I I I/ IV easy to install system 
(/) 

Starting at K c
c:;;" 

c
Service! Service! c:;; 

A ll in s10ck products are shipped " 
within 24 hours of order. c 
Repair/ Warranty service is perform :II 
ed within 24 hours of receipt unless <

motherwise noted. We accept C. 0. D., C/l
foreign and A PO orders. School 
and D&B corporate P. O.s accepted. c

c:;;
"T R S/80 Registered Trademark Tandy Corp.  I BM - P C  Registered IBM Corp. Apple Registered Trademark Apple Computer Corp. 

a: 	 Frankl in  Regist ered Trademark Frankl in  Corp. Max /80 Registered Trademark Lobo I n t .  

DISK DRIVES DISK DR IVES DISK DRIVES DISK DRIVES DISK DRIVES DISK DRIVES DISK DRIVES 
c 
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:::.::
(/) <m0 (/)Super Sale on New Disk Drives 

l:J 

(/)'w
> 

:5 Tandon 
:::.::
(/)
0 

Starting at $169 .00 !  en;:ii::
Siemens - Rernex - MPI - Teac Shugart - Tabor < 

<40 o r  80 Tracks - Single or Dual Head - New 3 Y2 " Drivettern 	 m(/)
Our Disk  Drives are Capable o f  Single and Dual Density Operation 

(/) 	 cw> The N EWEST Technology Capable o f  Operat ing on Most Popular Computers en
;:ii::Ю Drive a Hard Bargain ! ! TM For your TRS/80, Color Computer , IBM , A p pl e ,  Franklin c

5 M . B . -20 M . B .  Complete Systems . from $999 .95 	 l:J 
. . . . . 

m 
-: Diskette Breakthro ugh 10 Pac= )n Library Case - $ L˯o˰EP˱ ICE : 

ʱ SAVE !  ! PLEASE CALL FOR OUR MOST CURRENT P RICE REDUCTIO N S .  Я 
:S TOLL FREE ORDERIN G  GENERAL A ND TECHNICAL < 
:::.::
ྼ 1-800-343-8841 	 1-6 1 7-872-9090 <m0 (/)

Disk D rives (0 1 23 )  T RS/80- I BM-Apple - TI Fran kl in-M ax/80-LNW . . . . . ᢻ 
(/) Model  I / I I I / I V  Upgrade (Disk Drives - Memory) . . . . . . . . . . . . . . . . . . . . . .  ᢻ CALL c
UJ (/)> Printers - Daisywheel/Dot M atrix . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ᢻ 10LL ;:ii::
a:
Cl Percom Double Density Control ler (M odel I )  . . . . . . . . .  . . . . . . .  . . .  . . · · · · ᢻ 

:::.::
(/) Color C o mputer P rinter I nterfaces . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ᢻ 

Cl Disk D rive Operat ing Systems . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . . . . . . . . ᢻ. . . 

Repair Services Now O ffered - FAST Turn-a-Round . . . . .  . . . . . . .  . . . ᢻ. . .(/)UJ Apple/Franklin Compatible Add-On Drives with Case & Cable . . .  . . .  . . . . .,..> 
a: Diskettes in Library Cases . . . . . . . . . . . . . . . . . . .  . . . . . .  . . . . . . . . . . .  . . . . . ᢻ

0 DISK DRIVE CASES AND P OWER SUPPLIES . . . . . . . . . . . . . . . . . . . . . ᢺ
:::.::

(/) Printer Buffers 8 K  to 5 1 2K . . . . . . . . . . . . . . . . . . . . . . . . . . .  starting at $ 1 43 . 95 

Cl 

H ol mes M o del  I / I I I  Speed-up Mod . . . . . . . . . . . . . . . . . . . . .  starting at $90 . 00 

(/) Cables - Printer /Disk Drive . . . . . . . . . . . . . . . . . . . . . . . . . .  starting at $23 . 00 
UJ
> 6 Months to  1 Year-Warranty on Disk Drives 	 ;:ii::a:
Cl l:J:::.:: <(/) 	 mSOFTWARE SUPPORT , INC . 

(/)Cl One Edgell  R oa d , Framingh a m ,  M A  0 1 70 1  (6 1 7) 872-9090 
Hours:  M o n .  thru Fri. 9 : 30 am to 5 : 30 ( E . S . T . )  Sat. 10 am to 4 : 30 pm (/)ʱ D EALER I N Q U I R I ES I N VITED. 

a: 
TERMS: 

:::.:: M . C ./Visa/ A m  ex and personal 
checks accepted at no extra charge. 
C .0 . D . ,  please add $3.00.  
Shipping: P lease cal l  for amount.  
Not responsible for typographical errors. (/)UJ

> 

CANADA 

M ICRO R . G . S . I N C .  


751 , CARRE VICTORIA, SUITE 4Q3 
MONTREAL, Q U E B EC, CANA DA, H2Y 2J3 

Reg u lar  Tel .  (51 4) 845-1 534 

Canadian Tol l  Free 800·361 ·51 55 
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Service!  Service! en;:ii::A ll in stock products are shipped 

within 24 hours of order. c 
Repair/ Warranty service is perform l:J 
ed within 24 hours of receipt unless <m
otherwise noted. We accept C. O. D. , (/)
foreign and A PO orders. School 

and D&B corporate P. 0.s accepted. c 
en
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K EY - 2 6 4 

br i ngs KEY-264K . u t i l i ty 
64K FRCJ1 Mslc, HODIFlc:ATIĿS 

systl!llls !  *** Works PI SK systems !  

KEYŀ264K Łl!IDOry i ndependen11ł 
by _ the. BASI C i nterpreter , abi l i ty ŃING TWO 
Cc:t!PUTERS Have 

you 
the 

w1th1 n BASI C .  
si1111>le kņstrokes prograns 
FOREGROltID/BACKGROllID mode. Don' t  Ňou 
pr i n t i ng background side AT THE ňE 
Debugging  Use 

simple NO need 
DI SK 

1ŉ91Jage ! NEH t-tffV!lllDS GRAPHICS V IEWING 

systems 
GOOD 64K CHI PS !  

by U.S.A.) Mass . 5" ྺ u;=::& l"ASTERCAAD1 ( 61t)  

1238 lDJDlDlDlD 

1 230 30lDlDl0lD 

1242 lDl03DlDlD 

1 247  lDIDIDll 

m1 • 
1 218  ID me D I FF FCS / ( ID><ID>START HIGHER THAN END ADDRESS<ID)/ 

1 24c mmm2 

m 1  memm 

1 2l! 4B45522154 

1258 4B4 1 4E2145 

1 261 4W214 1 4 4  

1265 mmmi 
1 26A !DI! 

1 2lC ID em HIGH FCS / (ID>< ID>TARGET ADDRESS TOO H I GH<ID)/ 

I 26D 8054115247 


1212 mmo 11 

1 m

127C ll544F4F21 

m2mm 
1 29 !  4B49474BID 

1 286 II 


1 287 ID 1481 NROO" FCS / ( ID>< ID>NOT ENOUGH ROO" IN  EPROmD>I 

1 288 ID4Emm 

1 2eo mrn5m 

1 292 4B29524F4F 

1297 4D21494E11 

1 29c mmmD 

1 2A I  IOU 

12Al ID 1481  EKEY FCS l <ID>PRESS 'ENTER' TO CONTINUE I 

12A1 51Ě2mm 

1 m  mmm1 

1 2AE 4551222154 


1283 4F2!4l4F4E 

l lB8 5mmm 
1280 "" 

1 28F 21 1482 STRTIT FCS I RA" START ADDRESS: / 


11CI 212!524 I 4D  

1 2C5 215l544 1 52 


1 2CA 54284 1 4 4 4 4  


1 2cr mmim 
l lD4 1911 


1 2D6 21 em END"56 FCS I RA" ENO  ADDRESS: I 

12D1 m1212m 

1 20C 4! 4D21454E 


1 2E I  41214 1 4444  


12E6  5245535JJA 


l lEB 2111 


12EO 45 1484 161"56 FCS /EPRO" TARGET ADDRESS: I 

1 2EE mmme 


1 2Fl 544 1 l2474l 

1 2FB 5421 4 1 4 4 4 4  


12f0 52455l513A 

1112 2111 


l l! I  ID 1485 GOODPI FCS i < IDl<ID>  LAST RA" ADDRESS USED: I


1 lll ID28214C4 1 


1 3!A 5154215241 


1 31F 4D2!4 1 4 4H 

1 J 1 4  5mmm 
1 3 1 9  mmrnA 
1 3 1 E  2111 


I 321 ID 148b GOODP2 FCS l<ID>LAST EPRO" ADDRESS USED: I 

m1


1 1 2 6  
m 1 m m  
4llll24F4D 


1328 214 1 444452 


1111 m1mm 
1 l35 ll4l443A21 


I JJI II 


lll8 ID 1487 UHERSD FCS / (IDHID>NOT ERASED AT I 

l lJC ID4WS421 


1 3 4 1  mm5m 

1m memm

I 348 Sf 

me ID 1488 BAOPR" FCS i<IDHID>&AD EPRO" AT I 

1 3 4D ID424 1 H21 

1 3i2 memm 
1357 m 1 mm 

lllC eD 1489 NRKADD FCS / ( ID><ID>PROGRM" 1 H6 EPRO" AT I 

mo 1Dies24m 

tl62 m 1 mm 
1161 mmme 
1 36C 524f4D214 I 


l l 7 1  ll2911 

f491 111 f tf f tf f If tiff  If  I ttt ttft  I ff ft  Hf Iff ftf 

1491  I Itftftt tf f tf fII Ht tft tf  ftf tt tffttt tttt I ftfftlt 

1492 t DUMPS EPRO" CONTENTS TO SCREEN OR PRINTER t 


The K i s  here !  ! 

DO YOU IWJE A 32K SYSTEM MITH 64K HEHORY CHIPS ?? ARE YOU STI LL BEING TOLD YOU ྻ !H.Y USE 32K FRCl1 BASI C  ?? 

[)(J.l'T BELI EVE  IT ! ! - KEY COLM SOF'TWIRE you the An exci t i ng to£M S(J'1'WE that all ows  
an y  STĽD 32K COLOR cct!PUTER T O  ACCESS llJ:tl and wi th NO ľa..ARE REQUIRED !  ! !  

*** Works wi th CASSrnE based *** wi th based *** 

The di v i des the 64K r illl i n to  two 32K banks or sides , each of whi ch can be u t i l i zed 
wi th the to swi tch i nstantly from one s i de to the o ther . IT' S L I KE 

IN ńE ! ! your BASI C  progrilll on one s ide and keep your var i ables on the o ther side ,  or have your 
mai n progr an  on one si de and your subrouti  nes on the other s ide ,  or have your progran on one s i de and use the 
other s i de for  4 addi t i onal HI  -RES pi1Jes , or any combi nation l i ke .  The possi b i l i  t i es are endless because the 
KEY-264K allows full cOIMluni cat i on between sides plus abi l i ty to swi tch back and for th at wi l l ,  all from 

You could also have di fferŅt  progra11s i n  each side and swi tch back and forth  between them using 
even while  the are runn ing !  ! Or run them bo th at the same t ime in the 
HULTI -TASKING buy that pnn ter buffer yet ! Wi th t he  KEY-264K can be 

i n  the s ide while u t i l i z i ng your eo111puter nor•ally in the foreground T IME!  ! !  
a progr am? ei  ther a BASI C  conmand or simple keystrokes to i nstan tly dupl icate your progrilll 1 i n  i t ' s  

presen t status,  on the opposi te s i d. .  Swi tch t o  the opposi te si de later and p i ck up exactly where y o u  were before !  

For D I SK users ,  the KEY-264K allows you  to  al ternate between DISK and EXTENDED BASI C  on the same s i de wi th 
keystrokes .  to pull your con troller or power down . You can be i n  EXTENDED BASI C  on one side aod i n  

BASI C  on the o ther s ide and st i ll swi tch back and forth and have full cOll'fllun i cat i ons between the two s i des . 

The . KEY-264K does thi s and l1)R£ thru ex tensions to BASI C .  No need to learn a new The K£Y-264K adds 15 and 1 funct i on t o  BASI C ,  i ncludi ng powerful new BLOCK HEHORY M(JJE and conrnands. 

The KEY-264K works on 32K wi th  'E "  , "F"  , or even modi f i ed " D" boards and r equ ires EXTENl>ED or DISK BASI C 
wi  th MEMORY Systems wi th p i ggy-back 32K o r  half-good 64K memory chi ps W ILL NOT WORK ' I 

ORDER YOUR K£Y-264K c:ASSETTE TODAY sending check or money order for $39 . 95 plus $2 . 00 postage U .  S . A .  ($5 .00  outsi de resi dents  add sales tax . 
KEY COLOR SOFTWA RE WORKS WITH TH£ NEW 64K 

V I SA ,  OR COD p .  0 .  BOX 3 6 0  RAINBOW COLOR CCl1PUTER TOO! ! 
CALL 263-1737 HARVARD , MA . 0 1 4 5 1  ""':',¾:"0" 

1 80 THE RAINBOW August 1 984 
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1549 • 

1�93 f u t  ftf  ff""' ft"'""' f "' fflfttfff """"" 	 1m em 1582 8SR SPACES OUTPUT THEK 
Im • 	 1 m  m2 ll8l LDB 2 , S  SET COUNT AS NEG 

1371 BOA928 tm DU"P JSR 	 CLEAR SCREEN 1584 t B Nui HAS - I !  I N  I T  
Il77  JeSDl l 2  ! 1191 LEA! D"PTTL, PCR DU"P 1 I TLE 14'7  JIA5 1585 CHLOOP LEA! B ,  Y SET F I RS T  ADDR. IN GROUP 
ll78  I 71JOO 1m LBSR OUTSTI 1 4 1 9  l414 1586 PSHS B SAYE COUNT 

ms • 1m 1 F 1 t  1587 TFR l , D  PUT IT TO EPRO" 
I J7E JIBDG148 1499 LEAi DST RT , PCR SET START ADDRESS 1 4 10 &lff4! 1588 STA H I ADD 
11s2 mm m1 LBSR INPUTI 1411 f7ff44 em STB LOiADD 

1 m  1514 em PULS 8 RECOVER COUNT 1511 • D I D  iE SET A NULL? 

1385 8611 DA Im LOA BUFFER 	 1 m  mm 1591 LOA DATARS SET EPRO" DATA 

1 4 lB am em c"P" m HIGHER 10 PRINTI JBB 8 1 10 llll CKPA 	 llfD <CR> 

l lSA 2bfl  1514 BNE 	 OCON! CONT I HUE ROUT I HE 1 4lA 2519 em 8LO DOT CHANGE 10 DOT LESS THAN J 

IS!l t 1m 7D!m em 1s1 omu" TO PRINTER' 

1 4lf 2lf6 em m OKPRNT 10 SCREEN SO OK 

1m • 1 4 4 1  B I B I  em C"PA ttSI HIGHEST PRINTABLE' 
lJBC 39 em RTS RETURN TO "ENU 

I HJ  1512 1591 BLO 	 OKPRNTlJBD 1 71301 1518 DC ONT L BSR HE i i  NT INTO I RES 
1 445  SblE me DOT LOA '" REPLACE i!TH DOT 
I W  AD9FAll2 em OKPRHT JSR [CHROUT J 

1 )91 5D 1519 TSTB AN ERROR 

l l9 1  26£ 1 15 11  BNE DU"P RESTART IF SO 

l l9l 8ClffF Ill I cm ITOPADO CHECK RANGE 1 4 4 8  5( 1611 IHCB 

1 m  me 1 5 1 2  8HI  OU"P RESTART I F  OVER 	 1 4 4C 2D09 1611 BL1 CHLOOP SOES ZERO iHEN DONE 

me me 1 5 1 1  PSHS I PRESERVE SlART 	 !!12 .... 

1 5 1 4  f 	 em •ARE iE  AT ENO YET' 

ll9A ll8DllJC 1 5 1 5  LEAi ESTRT , PCR SET END ADDRESS 1 m  mm e;14 cm , s ENO ON STACK 

1 m  mm 15 16  L8 S R  IHPUTI 1 4 5 1  me 1m 8HI omT YES SO E l ! T  LOOP 

llAI I 71JBC eSl  7 LBSR HE! I N T  I NTO I REG e6t6 • 
l lA4 SD 1 5 1 8  TST8 FOR ERROR 145l lDl!bf 1617 TST DEVNU" TO PRINTER' 

DELETE SCREEN L I NE COUNT IJAS 2615 1 5 1 9  B N E  RSTART RESTART If  SO 	 1m me em BEQ Hll!NE  

me f CHECK FOR OYER RANSE 	 1458 A09FAlll am JSR  I POL CAT I BREAK PRESSED' 

14v( 8 1 13 !! If  CKPA 	 ll BREAKIJA7 8Cl  fFF 1511 cm 	 ITOFADD 

I JAA 2314 1522 BLS SDU"P RANGE 0ª 1m 2 7 1 8  16 1 1  SEQ o"PIT E I I T  ROUT INE  

I JAC ll61 152l RSTART LEAS 1 , S  CLEAN STACK 1 468 i !FF 7E 1 6 1 2  L 8 R A  O"LOOP CONT INUE OUTPUT 

llAE 1!C4 1524 BRA DU"P RESTART l!!J  I 

1 m  l f l l  Im GDU"P TFR l , D  TO SEE IF START IS  AFTE! END 1 46l  iAllDJ  e 6 ! 4  N I L I NE DEC L I NE COUNTER COUNT 

1 466 19'6ff77 1 6 1 5  L8NE mooP NOT DONE YET l l81 AJE4 ll26 SUBO 	 , S  START OH STACK 
1 46A Bl I I  1 6 1 6  L O A  1 1 !  RESE L I  HE COUNT i l84  lBF! 1517 B"I 	 RSTART NOT SO RESTART 
I H C  871103  f e l l  STA COUNl1528 • 
1 4 1F A09FAUI 1 ! 1 8  DWA I T  JSR 	 [POLCATJ iAIT  FOR KEY 1 m  l 4 1 !  1529 PSHS I PRESERVE END ADDRESS 

l lB8 l!BDl 1 2E !lll LEAi DEV, PCR WHICH DEVICE' i47l  l7FA l l l 9  8EO DiA ! T  HO KEY YET 

I JBC 1 7 1481 elll L8SR I NPUTI S OR P 1 m  e 1 1J 8621 C"PA I J  I S  IT BREAK 

I JBF B ! ! I D A  15l1 LDA BUFFER SET F I RST LETTER 1477 1 121FF66 16ZI LBNE D"LOOf NOSO CONTINUE 

IJ C 2  Cll4 15ll LOB ll  FOR SCREEN DUMP i l DTH 1621 • 


IJC4 8 1 51 1534 cm t ' P  I S  IT PRINTER' 1 4 78 ll!l 162l D"11T LEAS 3, S CLEAN STACK 


i lC b  Jbll ms SHE SCR NO SO LEAVE DEVNU" 


I lCB 8!FE Ill! LDA H PRINTER DEVICE CODE 


llCA 97!16f llJJ STA DEVNU" 


ilCD C ! l l  me LOB 1 1 6  FOR I m  COUNT 


l lCF JSJI 1539 SCR PULS I, Y I HAS END,  Y START 


l lD I  51 154' NESB FOR MSK 


IJD1 3414 1541 PSHS 
 SAVE OH STACk 

i lD4  1fll  1542 lFR 	 Y ,  D ROUND DOWN START 


' s  ROUNoED DONN NOW
l lOI E4E4  em AHDB 

I JD8 IFll 1544 TFR D , Y  PUT I T  8ACK I N  Y 

I JDA J4 1 1  1545 PSHS l SAVE END ON STACK 

em t SET L I NE COUNT FOR SCREEN 

m e  aw em LDA 1 1 6  I O f  L I NES 

llDE 8ll 1 Dl Ill! STA COUNT 

l l E I  l f 1 1  em DMLOOP TFR y' I OUTPUT ADDRESS 

I JEl 3421 1551 PSHS Y SAVE Y 

llEl Bb!D tm  LD A  1110  

IJEl AD9FA111 llll JSR ICHROUTJ START NEi L I NE 

I JE i  1 71JDD 8554 LBSR HEIOUT OUTPUT ADDRESS 

l lEE l511 em FULS y RECOVER Y 

1JFt cm 1556 LOB I• mm COUNT 

llfl lllllB 8557 L8SR SPACES OUTPUT THEM 

ilfl  lf11 8558 INLOOP !FR Y, D GET START ADDRESS 

1559 STA H I AOD I Jfl !lfA F7FF44 
87ff46 me STB LOWADD SET UP EPRO" ADDRESS 

l lf D  J i l l  156 1 LEAY 1 , Y  INCRE"EHT ADDRESS 

1561 tttt OUTFUT THE HEI  CHARACTERS 

I Jff fbff4! 156J LD8 OATARG GET FRO" EPRO" 

1 4!l l411 15!� PSHS Y PRESERVE VALUE 

104 1 71l98 1165 L8SR HlPA IR PUT IN  BUFFER 

14!7 8E! I DA 1566 LDI  IBUFfER POINT TO IT 

i 4!A i liHE 1567 L&:R OUTSTI
1 m  me 1568 PULS Y RECOVER Y 
141f C691  1569 LOB I I  

1 4 1 1  8D7D Ill! 85.Q SPACES 

157 1 f 
1 4 1  J lfll 1572 TFR Y ,  D RECOVER COUNT IN D 

1 4 1 5  6161 em co" 1. s FOR LOOK AT LOiER B I T S  

1 4 1 7  E4!2 1574 ANDB 2, S COUNT "ASK 

1 4 1 9  J 4 e l  em PSHS CC PRESERVE TEST RESULT 

I HI ll!l 1m Cu" l . S  PUT 1 1  BASK AS IT WAS 

1 4 1 0  )581 8577 PULS CC RECOVER TEST RE SUL 1 
14  I f  llOǑ me iNE J NLOOP NOT AT END Of L I NE YET 

1519 . 
1581 • 


1 4 2 1  cm 1581  LOB 12 SPACES 


800-231 -3680 
ELECTRONICS 

800-53 1 -7466 

Radio Shack TRS·SO's ® 

Peo p l e  yo u Trust to g ive you t h e  very best! 

• Lowest 

Price 

• Rel i ab l e  

service 

• Qual ity 

Prod ucts 

2251 1 Katy Fwy. ,  Katy (Houstonl Texas 77450 

(71 3l 392-0747 Telex 7741 32 

August 1 984 THE RAINBOW 1 81 



H e s \ . . 

s i g n 
s " a. 1 1  

,..,. ......... -. 

r u 9 9 e d  
f a. l l i n 9 . 

........... .. 

O b v  i o ll s  e x i  t s  ar e 

Y o ll s e e  : a. o n  t h e  b a.r ,  
b ;. r  l: e e p ,  9 r o l• 5· s  o f  
c u s  t o " e r  s ,  • 9 l  a s s  o f  b e e r  . 

o v.  , 

SHENANIGANS 

\ h e  

Countless legends tell of a magnificent 
Pot of Gold hidden at the end of the 
rainbow. Many have attempted to find 
the maNelous treasure but success has 

Y o ll s e e  : a \ s b l e ,  a c h '. i rl ad d e r  , a b r  o k  e n  w i n d o w  . 

o ᢸ  . 

SEA SEARCH 
Get you r  shark repellant and scuba tanks 
ready! The graphics in this adventure are 
truly outstanding and the under water 
scenes are unforgettable. You'l l  run into a 

eluded them and it remains hidden to this 
day. You, as a dedicated adventurer, have 
determined to search for the fabled gold 
and succeed where others have failed. 
This one is great fun! 32K required. 

I ' "  i n  t h e  P r  o f e s s o r ' s  s e c r  e t  i -? b o r  ; \ o r y  f i  I l e d w i  t h  c o l'l p l e x ft ! c h i  n e r y  a n d  l e s t  e q u i p l'l e n t  . 

I c; e e  : ᢹ ,·1 u r1 u s t1 a l  l o o k  i r. 9  d e v  1 c  t> .. a p ; s s  a. 9 e w a y ,  a p a i r  o lI»  1 I: 1 n 9 t• o o t s . 

A va luable museum treasure has been 
stolen, can you recover it777 This is a 
challenging puzzle with an occasional 
twist of humor. You'l l  visit a secret labora
tory, a Mayan pyramid and you'l l  meet 
crazy Trader Jack-all in living color and 
exciting detail .  You wil l  really love this 
hi-res graphic version of the classic Calixto 
Island Adventure. 32K required. 

Rainbow-April, '84. · · rr was enough to keep rnywife and 8 year 
old son glued co the computer for an emlre weekend and two 
week l'"!ights . . .·· 

Hal CoCo-April. 
imagination. .  " 

I ' l'I  i n  l'l o u n  t a i n  c o u n t r y  . 
S n o w  j s  

O b v i o u s  d J  r e c  \ i o n s l  H o r  t h ,  
S o l1 l h , M e s  t .  

I s e e  : p i n e t r e e s ,  a c ab i n  i n  
t h e  d i s t a n c e  . 

o v. . 

pirate, a mermaid and some hungry sharks 
in this colorful and unique treasure hunt. 
32K required. 

BLACK SANCTUM 
Encounter the forces of black magic as 
you roam around an old 1 8th century 
monastery. Yo1.i ' l l  see all the evil locations 
in this spooky adventure, you'll love search
ing out and destroying the evi l in this 
classic tale. A MUST for every adventure 
game fanl  32K required. 

Rainbow-May. '84-"lf's the graphic screens that are the 
shining stars . . .  " "Some of the best I've seen." 

24001 ALICIA PKWY., NO. 207 • MISSION VIEJO, CA 92691 • ( 71 4 )  768-1551  
FREE-Send for our new, 24 page catalog. 



TUT'S TOMB 
Pilot your MD-64 fighter through a hazardous Explore the ancient, mystical tomb of the great 
time tunnel. Your mission is to destroy the Pharoah. Find the magical keys which lead you to 
dreaded Time Guardian who threatens the unbelievable treasures as you out maneuver the 
natural order of the universe. In order to reach creatures that slither and swarm about you. 
this menace you must fight aerial dangers from Super fast arcade aaion-this one wi l l  knock 
strange and different time zones. If you like your socks off with 16 screens of incredible color 
fast action, this one's for you!  16K required. and sound. Fabulous! 32K required. 

Rainbow-March. '84. ··one of the in your hbrary of Hot CoCo-April. "84 ··sr,,1e-of-the-art CoCo graphics . .A nrstbest 

EL BANDITO 
A truly great maze game. Espeoalty exotrng Prt your playrng skrll agarnst squadrons of El Bandito has to be a crafty ht11e hombre ro
........tien two players compete simultaneously. swooping. drving spacecraft. Fast and fur stay alive as he loots the local countryside.
Tension mounts as you wildly race through ious with seven selectable sktJI levels and tunnel to avoid that angry Escape rnto a 
a hidden obstacle course. Barrier walls are auromatK game acceleration. . .guaranteed sprder. .race around the corner towards 
invisible until you bump into them and you to blister your Joystick finger The object of your lair. Tvvo players may compete srmul
must proceed cautiously as each dead end the game is to achieve the highest score by t.aneously m this unusual game. Selectable 
has a hidden bOODy trap. 16K l'equired. eliminating as manyartack1ng spacecraft as skill levels provide a challenge for beginners 

possible while avoiding your own destruc as well as experts. 16K required.
tion. Dynamiter 16K required 

The best Color Computer version of the 
Berzerk arcade game you can get. . A real
hi-res classic! This challenging combination 
of angry robots and the evil menace will 
provide many hours of fun and excitement 
Hayvvire combines joÇcick and fire button
aaion and is great as 'a two player game. 
16K required. 

COSMIC CLONES 
Clonial Warriors. Super Klones. Double 
Bombs ard ··the Death Layer"" relentlessly 
ctlallenge the most skillful player in this 
unique. fast action game. Your goal is to 
achieve the highest score by eliminating the 
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ttfÑ1

o
gÒngraÓÔ 

favorites. 16K required. 

M a.rk D a t a P r o d u c t s  
AH Orders: Please add $2.00 shipping and handling i n  the continental U.S. All others. add air shipping and $3.00 handling. California residents add 6% sales tax. Foreign orders 
please remit U.S. funds. Software authors-Contact us for exciting program marketing details. We accept MasterCard and V ISA. Distributed in Canada by Kelly Software. 

ASTRO BLAST 
Wave after wave of alien anackers-each 
one different and unique A great s�ce 
'"shoot-em-up .. with hi-res graphics. lots of 
color arx::J dramatic sound effects. Three 
selectable skill levels coupled with auro
matic game acceleration pr0V1de a challenge
for novice arx::J expert alike. One of our au
time best sellersl 16K required. 



IJJJ 

LOA I" PROm1m em 1m 
CR AT END IUD 96!0 1rn LOA IUD 1m AD9FAll2 em JSR CCHROUTJ D I SPLAY I T  

147F ADIFA!ll 1m JSR lCHROUTJ ALSO CLRS BUFFER JN PRINTER lo95 t 

1 4 Bl 7Ffl6F em CLR DEYNU" RESET TO SCREEN BET RESPONSE 1558 AD9FAtll em GTKEY JSR lPOLCATJ 
1186 JIBDFUI 1627 LEAi EKEY. PCR ENTER msAGE I55F 27FA em SEQ 61KEY NA IT FOR KEY 

1m 1 71m me LBSR {NPUTI me • 
1480 ilFEE4 1611 LBRA OUNP RESTART 1699 t YAL I D  RESPONSES ARE: 

loll "" 1711 t • PREVIOUS ADDRESS !WRAPS AROUND! 
'631 1711 t DONN ARRON NEIT ADDRESS D ITTO t t t t t t t l t t t t t f  

em t OUTPUT SPACES BY COUNT I N  B '712 t N ENTER m ADDRESS 
1m  em toll SPACES LOA Ill SPACE 171l 1 P PROGRAM THIS ADDRESS 
1412 AD9FA01l 1634 OLOOP JSR lCHROUTJ 1714 • I E l l T  TO mu 
1191 5A lbl5 om COUNT f7!5 tf t t t t t t t f H H t f t t t t t t f f t f t f t t t f l f f f t t  

1\97 lllbfFF7 1616 LBNE OLOOP t1710 
149B JI l!l7 RTS 1501 em mt CNPA llSE UP ARROW 

8638 t t t t f t t t t t t t t  !Sol 2o ll  171B BNE , DARRON 

149C 21 em OMPTTL FCC I 1 Sb5  FCSID5 1719 LDD TARGET SET TARGET YALUE 

1 m  mmme 1508 Blletl 1 7 1 1  SUBO I I  REDUCE BY ONE 

! 4A2 mmmt 15b8 1AeJ 17 1 1  BPL NDTNE6 NO NEED TO  NRAP 

1m mmmo mo mm 1 7 1 2  L D D  ITOPADD 10 NRAP ADDRESS 

!ȫAC 21H554D5f 
 1571 FOelD5 !lll NOTNEG STD TARGET 

1 4 B I  tD 1641 FCB llD 1571 2fA9 1 7 1 4  BRA OJSDAT D I SPLAY I T  


14Bl 21 1641 FCS """""<ID><ID>I 87 1 5  t t t l f t t  

1 4Bl 2!11212121 1575 BISA 1 7 1 6  , DARRON mA lllA  DONN ARRON 

1m 2121212111 


1577 2 b l l  1 7 1 7  BNE NENADD SET NEW ADDRESS FOR TARGET 
1m JDlDJOJDJO 

1 5 7 9  FCBID5 t 7 1 B  LDD TARGET 
I IC1 JDJDlDlDlD 

1s1c mm 1719  ADDO I I INCREASE I T  
14C7  fD!DH 

157F 11831111 1721 C!PD INU"K• I l24 WRAPPED AROUND' 
14CA 51 1641 DSTRT FCS /START ADDRESS: I 

1se1 2m 1721 BNE NTOYER 
1 4CB 544 1 525411 

1m 4F 1721 CLRA 
1401 4 1 4H4S145 

I m  SF 171l CLRBI 4DS mmme 
15e1 m 1 05 1724 NTOYER STD TAR6ET 

HOA 11 1643 ESTRT FCS I END ADDRESS; I ISSA 2192 1725 BRA DISDAT 
1m mሣmm 

1726 t f f t t t f  

14EI 4 1 44H5245 
I m  9 1 4E 1727 NEȬADD C!PA I' N ENTER A NEN ADDRESS 

1 4E5 5l5llA28!1 
I SBE l b l A  1728 SHE NENOAT 

1 4EA 28 1644 DEY FCS / I P l r l n t "  or I S l crm' I 
1591 Jteomc 1729 TOOHIG LEAi NADORS, PCR GET NEN ADDRESS msAGE 

HEB mmme 1m I 7121B me LBSR INPUTI SET NEN VALUE 
1 4FI 74bll22S6F 

IS97 1 78 1C6 Ill!  LBSR HEllNT  SET YALuE I N  I1 1Fs mmsm 
17l2 t CHECK B FDR ERROR CODE 801 FOR ERROR 

14FA 6l7265oloE 
!SIA 50 

14FF lFl911 
8645 I f  f f f  t ff t f  I t t  f f  ti f f t t t t t  f f  I I l t f f  t t  I t  11 tI t f t l  If t 

TSTB 

I S9B I el6FF7F 17l4 LBNE D l SDAT BAO SO DO NOTHING 

!Sil BOA918 

1515 l!BD!tFl 

1519 1 7124F 

e 1 01 

151c mm 

159F FDllDl 

1 5 1 1  CCl lD7 

Im FDS I D I  

m a  7F!ID5

IS l 9  )f!ID6 

1 5 1 E  Bb!D 

lm AOIFAm 

I m  FCl l D5 

1527 97FF4b 

I ll! FJFFH 

1520 lfl l  

151F  171299 

1512 1 7!m 

1Sl5 FbFFlt 

ISlB lm 

15lA 1 71261 

ISlD BEl l DA 

1 541 171218  

e6HJ f t l  f f f f f t t t f t t f f t t f t f t f t t t t t  f H f t t t t t t t t f  

1647 1 INSPECTS ANO PROGRAMS INO I Y I DUAL CELL  t 

1648 tft ft f f + t f f  t t t t t t tt t t t  H t  HI ti t f t t t t t  t t t  I 

1149 I 

mt • 

lb51  CELL 

1651 
JSR CLEAR SCREEN 

em 

LEAi CEL"SG,PCR BET T I TLE 

LBSR OUTSTI 

16S4 f 

1655 1 SET COUNT TO I AND START 10 RAN LOCATION 

lblb 1 TO STORE ENTERED DATA 

1657 mp EOU 1ARGET•2 

1659 I 

em 

1661

!bbl 
1662

!bbJ I 

LDD I I  
S T D  COUNT 

LDD ITEKP 

STD START 

1664 t CLEAR TARGET TO ZERO 

1665 CLR I AR6ET 

1666 CLR TARSET+I 

lob) f 

SET COUNT 

SET mPORARY ADDRESS 

PUT IT  AS START 

1669 t D I SPLAY DATA AT TARSET LOCATION 
lbbl OI SDAT LOA lllO CR 
1671 JSR lCHROUTJ "°YE DOWN A LI NE 
lbll  LDD TAR SET SET EPRO! ADDRESS 
1672 SIA HIAOD 
1673 STB LONAOD 
1674 I 
1675 TFR D , I  DISPLAY ADDRESS 
1676 LBSR HEIOUT 
lb77 LBSR MYCRS PLACE TO R 16HT 
1678 t 

1679 LOB DA TARS GET EPRO! DATA 
1681 t 

lbBI  PSHS SAYE VALUE 
1601 LBSR HIPAIR !AKE I T  A HE! STRING 
lbBJ LDI !BUFFER 
1604 LBSR OUTSTI OUTPUT CONTENTS 
1695 t 

159F BCIFFF 

15Al 12EC 

ISA4 8Fl lDS  

15A7 lbFF74  

!SAA me 
ISAC lbJB 

ISAE mDmo 

1 582 17121A 

159S 1 7! 1 A9 

ISBB SD 

I S99 I 126Ffb I 

15BD BCl!FF 

me me 
!SCI ! F i i  

1 5C4 F71107  

1 sc1 mm 
15CA 5D 

I5CB 1 1 17FFIF 

15CF C l l l  

!SDI  2 7 1 1  

1 5 D l  l!BOFD75 

ISD7 1 71 1 9 1  

l lDA BE! I DS 

15DD 1 71 1 EB 

15E9 16FF3B 

ISEJ ll8DFD54 

15E7 11EE 

15E9  8 1 58 

15EB  lll6FF2F 

1 lEF 19 

I5FI meas 

em 

17l6 

17l7 

me 

1719 """ 

C!PI 

8Hl 

Sil 

LBRA 

llOPADD NUSl NOT BE H IGHER THAN THIS 

TOOHIB 

TARBET 

D ISDAT 90 D I SPLAY 11 
1741 NENDAT CKPA l'P PROGRA! THE LOCATION 

1741 BNE DEl l l  EllT ROUTINE 

1742 TOBl6 LEAi NDATA, PCR HEN DATA !ESSASE 

em LBSR INPUTt SET DATA 

1744 LBSR HEl lNT SET YALUE IN I 
em t TEST B FOR ERROR CODE 801 FOR ERROR 

em me 
1747 LBNE OI SOAT 

em cm 11FF 

!749 BHI !OB IS  

1751 !FR l , D  

m 1  sTB mP 

1751 LBSR PROGR" 

175J TSTB 

1754 LBEO D I SOAI 

em cm 1 1  

1756 BEQ NOERSO 

1757 t i t  

me t BAD  EPRO" 

1759 LEAi BAOPR", PCR 

1761 . WRITE LBSR OUTSTI 

1761  LOI TARSET 

17!1 LBSR HEIOUT 

flbl URA DISDAT 

1764 f 

00 NOTHING 

HIGHEST ALLONED DATA 

FOR PROGRAMING 

TRY TO  PROSRM I T  

ALL OK 

NOT ERASED 

NOT ERASED 

ms NOERSD LEAi UNERSD,PCR UNERASED !ESSAGE 

1766 BRA , WRITE 81H t t t t t t t t t  

1768 OEX I T  CKPA 1 ' 1  JS  I T  EX IT?  

em LBNE D I SOAT NO SO REDI SPLAY 

RETURN TO mu177! RTS 

177 \ t t t f f f t f l  

1772  l f t l f l t  

177l t THIS MYES CURSOR I R IGHT  I F  NOT  AT END OF SCREEN 

17H "OVCRS LOO CURLOC 

1541 1 71SAA lb8b LBSR NOYCRS Mr.E A SPACE 15Fl I !BJWF 1775 mo 115FF AT END? 

15H l511 8687 PULS A RECOYER CHARACTER IN A 15F7 271b em BEO ATEHD 

1549 9 1 11 ibBB C!PA 111 LOWEST PRINTABLE CHARACTER 15F9 Clatll 1777 AODD I I  !AKE A SPACE 

1 54A 2111 

154C am 

154E AD9FA911 

1m 1 m9B 

1609 BHI 

em LOA 
1691 CHARCT JSR 

em LBSR 

CHAR CT 
I ' .  

ICHROUTl 
"OYCRS 

OUTPUT AS A CHARACTER 

REPLACE 8 Y  A DOT 

DYER A PLACE 

15FC FD1eea 

llFF 19 

1610 23 

1778 STD CURLOC 
em ATENO RTSnee ,. • ,. . . . .  " . . . .  , ... , . . .. , .. , u .. , ., .. ,...

87BI mm FCC INDIYI DUAL CELL PROGRA""1N6/ 
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1u1 2mmrn tSJ I " t t  t t t t t t t  t ttt t t t t t t t t t t  t t t t t t t t t t t t t t t t t ,  t t  

1616 m6mm 
88]2 f f f  t t f t  f f f  t f t  f f f  t t t  f f  U t t  t t t  f f t t f t t t  tttt t t f f  

1m rncmm 1833 • U T I l I T Y l I B R A R Y 
1 6 1 1  mcmm !83 4 t f t t f ff f t f t t t + t f  f t f f f t t t t t f t f f tt t f t t t t f t f t t t  

16 1 5  ff47ll 4 1 4 D  f8)4 t t t t t  f f  t t t  f f  f f t t t f t f  > t t t  H f t t t t f  I f t t f t t f  t t t t t  

1 6 1 A  4Dmm 1836 • I NSTRI GETS A STRIN8 FROM KEYBOARD AND PUTSt 
161E ID 1782 FCB llD 1817 t!T INTO 'BUFFER' T<RM!NATED BY  A ZERO BYTE , t  
1 6 1 F  l! 1783 FCS •••••••••a . .  uaauaa• n a n a(f0)(f0 )/ SSJS t t  t f f  f t '  . .  f f t f f t f t t t t t t  "' . .  ttf t H t f t t t t t  . . . .  

1611 mmmo 1819 • m 1 c  POINTERS 
1125 3DJDJDJD3D 1188 me c;RLOC SET IBS CURSOR LOCATION 
16lA 3D3DJDJD3D A0!1 1841  POLCAT SET 1m1 KEYBOARD POLL 
16lF lD3D3DJD3D Alll 1842 CHROUT SET 1Ate1 CHARACTEK OUTPUT 
1634 3D3DJDlD3D !06F IBll DEVNUH SET l!F  I FOR SCREEN, -l FOR PRINTER 
1639 JDJD3D3D!D 9844  t f f  . . . .  f f t f  f f  f t f f f t t  f t f  f f '  . . . . .  t t t f t f t t f  Ht . .  

163E IDll 1845 
1641 ID 1784 NADDRS FCS l<fD>NEW ADDRESS' I 1 7 1A 1 18Et!DA em I NSTR! LDY !BUFFER POINT Y TO BUFFER START 1641  mmm1 1 11E  am 1847 CRSR BSR CURSOR PUT BLACK SOUARE UP 
1646  444451455! 1 7 1 1  Aomm 1848 GETKEY JSR IPOLCATJ LOOK FOR r.EY 
1648 533F2111 1 7 1 1 17FA 1849 BEO mm NOTHING ENTERED YET 
lblf ID 1785 HDATA FCS l<ID >NEM DATA? I I 7 1 6  8 1 1 8  185! CHPA 118 BACKSPACE 
1!51  4Ell5l11H I 7 1 9  2 l l 7  m 1  BNE mm 
1 m  mm3m 1 7 1 A  llBCllDA 8852 cm I BUFFER AT START OF BUFFER 
165A II ! 7 1 E  27EE !853 om CRSR HO BACKSPACE POSSIBLE 

87Bb f t  . . . .  , t f f  f t l t t t t f  I f f t f t t t f t f  . . . . . . . .  ' f t  t f '  f t  i m  am 
 1854 LDA 116! BLANK 
1 7 8 7  • RETURNS CASSETTE F I L E  DATA 1 m mma0 1855 STA !CURLOCJ STORE AT CURRENT LOCATION 
f788 ff f f f  f f f  f f f t f f t t t  f f  f tt t t f t  ftfft f t f  I t t lIt t t t  ff 1 7l6 3 1 3F m6 LEAi - 1 . v  DECREASE CURSOR LOCATION 
1789 • 1728 ocea 1857 LDD CURLOC SET CURSOR LOCATION 
1791 • THIS  RETURNS THE ADDRESSES OF THE LAST CLOADK 1 71A ame1 ma SUBO I I  REDUCE D BY  ONE 
179 1  t 1 7 2D DD88 !859 STD CuRLOC RESET CURSOR LOCATION 
1792 • 1 m mo 

m1 me BRA CRSR 
1791 STAOD EQU START ADDRESS 186 1 • 

H7E 1794 ENDADD EOU 1 16 END ADDRESS 1861 • If CR THEN PUT I NTO BUFFER, W I TH A ZERO BYTE 
l lE5 17ȁ5 ElECAD EQU m me ADDRESS 1863 • 1HEN rnr 

1796 • I 7l! 8 1 !1 f864 CHKRET WA lllD  CARRIASE RETURN 
165! BDA918 1797 CFILE  JSR CLEAR SCREEN 1 m  2m 18;5 BNE INKEY NO SO PUT INTO BUFFER 
16lE JIBDllJ5 me LEAi  F ILHSS,PCR HEADlHS 1 m  me 1866 STA , Y • PUT CR INTO BUFFER 
1661 1 7!1F6 1799 OUTSTI m1 JSR !CHPOUTJLBSR 1 737 AD9FAl!l PUT RETURN ON SCREEN 
1!65 BEl!El 1818 LDX STA DD SET START ADDRESS 1 7l9  6fA4 1868 . E l l l  CLR SET LAST BYTE TD ZERO 
1668 171 1 6! !Bil  LBSR HEIOUT OUTPUT I T  1 7 J D  19 1869 RTS 

1881 • 1871 • 
1661 l!BD!lll 18!3 LEAi EHDTI T ,  PCR SET END MESSAGE 187 1 • PUT CHARACTER INTO BUFFER, CHECK FOR 
166F 1 711E9 1814 LBSR OUTSTI !871 t SPACE F I RST .  I f  BUFFER HAS 154 PUT I T  
1672 9E1E !815 EHDADD •LDI 1873 THEN S E T  156 B Y T E  TO ZERO AND E l l  T 
1674 lf!F I Bio LEAi - 1 , I  HOVE T O  ACTUAL END !BH I 

167! 1 7 1 1 52 1817 LBSR HE I OUT !73E B i li em INKEY CHPA Ill F I RST PRINTABLE CHARACTER 
18!8 • 1 m  mc 187! BLO CRSR NOT PRINTABLE SO LOOP 

1rn mDm0 1819 LEAi  EIEHSG,  PCR SET ElE MESSAGE ! H l  A7AI 1877 STA , Y • PQ INTO BUFFER 
1670 171!08 1 8 1 1  LBSR OUTSTI 17H A09FAl!l 1878 JSR !CHROUTJ OUTPUT ENTERED CHARACTER 
!!Bl BE!IE5 181 I LDI  EIECAD 1 7 4 8  1 18Cl1DB 1879 CHPY IBUFFERt254 BUFFER FULL' 
1683 1 7 1 1 4 5  ! B i l  LBSR HEIOUT 1 7 4C me 1898 BLO CRSR NOT FULL 

! B i l  • 174E l!ES 1891 BRA . El l !  
18 14  t HOVE CURSOR DOMN 2 L INES 

1 0 8 6  FC!l88 18 1 5  LDD CURLOC 

eaaሢ
1883 •

• 
CURSOR ROUTINE 

16a1 mm !816  ADDD 1 32 1 7'.1 8!91 1894 CURSOR LOA 1 1 28 BLACK SQUARE 

1 iec FDISSB 1817  STD CURLOC 1 7 Å '  Al9f0198 1985 STA tCURLOCJ 

! B I B  • i ll! 19 !88! RTS 

16Bf l!BOFC!i 88 1 9 LEAi E K E Y , PCR GET ENTER MESSAGE 1887 
8889 tfttt. f f  t t .  f . . . . . . . . . . . . . .  f t t t  f t f t t t f  . . . . . . . .  
1 693 1 7 9 1 29 1921 LBSR INPUTI 

t t f t f f f f t t f t t t t f f H t t t t t f  t f t f t H t f f t t f f t f t f t t  1821  • 9889 

1391 •OUTSTI TAKES A STW6 POINTED TO BY REG I •1016  39 1811 RTS 
882J t f t f t f  t t f f U t f t H f t f f t f f t t f t t t t f t t t t t t f t f t f f f  !891 •AND PUTS IT TO OUTPUT DEVICE.  TERMINATED • 

1991 •SY A ZERO BYTE I N  BUFFER 1!97 11 1824  F I LHSG FCC CASSETTE F I LE DATA/ 
989l If f  tf t f t t f  t t t  tttf U f t t t  tttf I t t  ttf tt t H t t t t f  f ft69B memm 

1 69D 2mmm 1994 t BASIC POINTER 

A!tl em CHROUT SET IA!ll uUTPUT ROUT I HE loAl 4554544521 
1996 •16A7 40194Cl5ll 

1757 AD9FA01l 1897 , DSPL Y JSR [ CHROUT J OUTPUT CHARACTER lbAC 4 4 4 1 54 4 1  
1 758 A!BI 1898 OUTSTI LDA , I • GET CHARACTER loe!  !D 1815 FCB l!D 
1150 ma !899 BNE , DSPLY D I SPLAY I F  NOT ZERO l b ! !  21 &82! FCC 
1m 39 89!! RTS1682 mrnme 

999 I t t t t t t t t t t t  t t t t t  t t t + t t t t t t t t t t t t t t t t t t t t t + t t t  
lo87 11JDJD3DJD 

9982 t t f f t t t t + t t  f f f f f ft t l  l t t t t t t t t t t f f f t f f t t t f t t f t  
16BC

16CI
1 6Cb 

lOJDlDlDlD 
3D3DJD3DJD 
JD3D3DJD 

1913 •HEllNT ms A HEX NUMBER FROǿ BUFFER AND • 
1914 •PUTS I T  IN REG l .  R E S  B I S  ZERO IF N O  
1905 •ERROR. ȀILL SET F IRST 4 CHARACTERS TN 16CA !DID 1821 FDB 11010 

START ADDRESS: I em •BUFFER OR TO <CR> OR ZERO amI !CC 20 !828 FCS e9S7 t f f  tt f t . ' .  f. f tt t t t t  f f  t tt I t t t t  . . . . .  t t t f  t t  t t t t  t 
16CD 1rnmm 
1602 4 1 52542141  ms 
llD7 4441514553 1761 l !BEl!DA 1919 HEX I NT LDY  I BUFFER POINT Y TO BUFFER 

1 7!4 BE!!!! 1 9 1 1  LOI II CLEAR X FOR NUMBER 16DC 5JJA2!!1 
1 767  8!14 ! 9 1 1  LOA 14 CHARACTER COUNTER 1 6'1 ID 9829 ENDT ll FCS t<ID>  END ADDRESS: I 
1719 E!AI 1 9 1 1  GTHEI LDB , Y• GET CHARACTER FROM BUFFER 1m 2mmrn 
llbB  2 7 1 E  !9il BEQ HEI I T  AT E N D  O f  BUFFER 1m 2mmm 

!lEB 4 1 44 4 4 5lll 1 7 ! 0  C l l D  19 1 4 ma ll!D IS lT A <CR>? 

16Ft  mm2m 1 76F l 7 1 A  19 1 5 em HE l l T  Y E S  S O  A T  END 

16FS ID i8ll EIEHSG FCS /(ID> EXECUTE ADDnESS: I 1 7 7 1

1m 
C l l l  
m 4  

19 1 6 cm , . ,  I S  l T  LESS THAN I '  

1 9 1 7  BLO HEIERR NO SO ERROR wi mmm5 
w a  m5mm ms cm 1 9 1 8  C"PB 1 ' 9  GREATER THAN 9 

I 777 1114 1 9 1 9  B H I  ALPHA MY BE A - f1711 4 1 H H524l 
111i mmme 1 779 cm 1921 SUB9 I ' !  m e  A NUHlER 
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t79F 1 mmA 19l4 HXPAIR LDY IBUFFER POINT TO BUFFER 
1921 • em 
1922 tB NOW HAS VALUE ENTERED 17Al !F9S 1951 

1 77 8  !Ell  19ll HEl ElG D ,  l SWAP REGISTERS FOR SHIFT em 	 1957 
1914 t SHIFT  0 LEFT 4 PLACES 	 me 

1114 	 1925 RPI 4 1959 
1926 ASLB 17A5 44 
1927 ROLA 17Ao 44 
me mR 17A7  H 

1 770 58 ASLB 

177E 49 ROLA 	 17A9 44 

1 77F 58 ASLB me 

1781 49 ROLA 17'9 80!9 mt 

1 7 8 1  58 ASLS 	 1 7A8 IF98 1962 

1792 49 ROLA 	 1 7AD am mi 

I 79l 58 ASLB 	 11AF em 8904 

17B4 49 ROLA 	 1 78 1  6FA4 ms 

1 785 !Ell  	 1929 m D, l PUT 11 BACK INTO l 1 7 Bl l9 m; 

• m HIGH N I BBLE FRO" B 
!FR B , A  JHTO A 
RPT 4 "DYE DOWN 4 PLACES 
LSRA 
ENDR 
LSRA 

LSRA 

LSRA 

LSRA 
• 

BSR HEllSC 
!FR B , A  SET LOW NIBBLE 
ANDA lllf SEl LOW 4 BITS 
8SR HEIASC CON'IERT AND STORE 
CLR y SET NEXT  BUFFER LOCN TO I 
RTS 

1 787 JA 	 1931 ABX ADD VALUE INTO RESISTER l !907 • 

1 78 8  IA  1931 DECA 1968 • 

1789 loDE em SHE STHEX 1969 t HEX TO ASC I I  CONVERSION ROUTINE 

1798 SF em 

· 

HEXJT CLRB 1m e 1 n  e m  HE!ASC C"PA 19 I S  DATA 9 OF LESS' 

178C J9 	 1934 RTS 1786 11e2 m 1  BLS ASCZ 

1915 . . 	 1788 9!87 em ADDA l ' A- ' H  N O ,  A D D  OFFSET F O R  LETTERS 

1780 W I  	 e m  ALPHA m& I' A LESS THAN 'A'  1 7BA  BBlf em ASCl ADDA 1 ' 1  CONVERT DATA TO ASC I I  

11sF me 	 em BLD HEX ERR YES SO ERROR 11ec me 1974 STA , Y+ PUT INTO BUFFER 

1 79 1  C l 4 0  • . me WB l ' F  HIGHER THAN - ' F '. 	 I JBE l9 em RTS  

179J lll4 em SHI HEIERR YES SO ERROR 1970 • 

ms crn em sues I' A - l e  S E T  T O  VALUE fq]7 ttt f ff t tf ff f I f f f  tf ff t t t  f t t t f  I ftf t t tf It f t t t t t t  

1 m 2m 	 mt BRA HE! 8978 fttt tt t ttf fff t t  t t t t t t  tt ttt I t t t f t f  t t t t t t t t t f  ff 
1942 .. 	 "79 • INPUTI OUTPUTS A STRING POINTED TO BY RES t 

1 m w 1  em HEIERR LOB I I  1981 t l ,  THEN RECEIVES A STRING FRO" KEYBOARD •

1m mm 1944 LDl II  198 1  t AND PUTS  I T  INTO  '&UFFER' TER"INATED W I TH t 

179E !9 	 1945 RTS e982 t A ZERO.  I f  l I S  ZERO ND STRJN6 IS  OUTPUT . t  &Hb t t t t t t t t t t t t  t t t t t t t t t t t t t t t u t t t t t t u t t t t t t t t  1991 I m .  CHARACTERS I N  BUFFER I S  m .  
99�7 t t l  I f  t f  t t t  f t t  I t f  t f t  t t f  f t  t f f f  t f f  t t  f f t f t t f  I f  If f  	 9994 .. .. . .  f 1 1 tit t t f t t t t t f t t t t t t t t  ttf ............. 


1948 t HXPAIR CONVERTS CDNTEHTS OF RES B INTO A I 	 1985 t BASIC PO INTERS 
1949 t STRING I N  BUFFER TERmATED BY A ZERO me 	 1980 CURLDC SET 19B CURSOR LOCATION 
me • em. NO <CR> J S  ADDED TO !HE STRINS A0SI 	 1987 POLCAT SET IAISS KEYBOARD POLL 
995 t ti f t+t I tt tt t ttt I t  tt ttt t t  It tt ttit tfttttt I ttttt Alll 	 1989 CHROUT SET IA!ll CØARACTER OUTPUT 
1952 	 03oF 8989 DEVNUM SET l!F e FDR SCREEN, -l FOR PRINTER 
em • 	 9999 t t l f J f t f t f f t t t t t t t t t t t t t t t  I t t t t f t l f t f t t t t t t t t  

One Stop Shopping For The Color Comouter 
Reitz Super D isk Charger 

Now you can ru n R . S. D O S  at up to 6 t i mes the s peed of normal D O S. 
Diskch arger wi l l  work with sing le or double sided disk d rives at step rates up to 
6 ms.  and in bot h D O S  1 . 0  and 1 .  1 with no equ i p ment modif ication . Step u p  to 
fi rst cl ass color co mputer operation today with t he Reitz Super Disk C h arg er. 

64K COLOR C O M PUTER s21 ss. . . . . . .  

New From Reitz 
Reitz Serial to Paral l e l  I nterface . . . . . . . . . .  . . . . . . . .  . .  . . . .  . . . . .  . . .  . . .  . 559.95 
Th ree WAy RS- 232 Switcher with power l i g ht . . . . . .  . . . . . . .  . .  . . . . . . . .  534.95 
Serial  to Para l le l  I n terface/Switcher with i nd icator l i g hts . . . . . .  . . . . .  . . 579.95 

New From Sugar Software 
C O C O  CA L L I G RA PHER . . .  Prints Old English, Gay Nineties, and 

Cartoon fon ts on your EPSON, G EMINI, O K/DA TA, 

L P Vll, O R  D MP- 1 00 PRI N TER. 

32KECB . . .  TAPE .. .  $24. 95 D ISK . . .  $29.95 

REl1l8 
TM 
COMPUTER C E N T E R  

0 

FLI P I TI 
Pu nch  
you r  
D isks 

fo r 
dou ble 

the 
storage 
sg.es 

3 1  70 W. Central 
Westgate Meadows Shopping Center 

Toledo,  O h i o  43606 
1 -41 9-537- 1 432 

Pl ease inc lude phone n u r:n ber with all orders. Inc lude $5.00 for all h ardware orders and $2.00 for
a l l  software orders. Ohio res idents p lease add 6% state sales tax. 

1 - (800)-242-2626 (Outs i d e  Oh io)  1 - (41 9)-537-8937 (Computer Order L ine)  
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ƚ . . . . . .  235 
405 ' ' ' ' ' ' 233 
600 ' ' ' ' . ' ' 65 
END . . .  . 1 55 

1991 • Correction for Cooking With Coco: 899£ t 

111F ecem 1993 INPUT! cm " ANY rm TO OUTPUT In the July installment, Listing 1 (BASLOAD) was inad
17C2 2713 1994 IEQ NOTEIT vertently left out. Listing 2 and 3 were labeled 1 and 2. Heret7C4 I 7FF94 1995 LBSR OUTS Tl OUTPUT TEil STRIN8 
I 7C7 17FF41 '996 NOTEIT LBSR INSTR! GET INPUT STRING is last month's Listing 1 (which is also on the August R A J  
!7CA 39 1997 RTS BOW on Tape): 

me • 
1999 • 
1111 ' 

I U I t t t t t t t t t  tt t t t t t t t  t t t t  tt t tt t t t t t t t  tt tt tt t t t t t  

I H2 t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t f H t t t t t t t t t t t  

I Ill t HEIOUT TAY.E> COHTENTS OF l AND PUTS I T  OH t 

1114 t SCREEN. USES HIPA!R TO DO IT IN 2 PARTS ' 
1 115 ' OUTSTI IS ALSO um 
I HO tttfHtt f l t t t t t t t t t  ................ ff .... I f f t  


1 117 
17CB ! F l t  1118 HEIOUT !FR l , Ş  PUT DATA INTO RES D 
17CD !ES! I ll! EIS A , 8  PUT H!SH e m  I N  B I 7CF I IFFCD 1 1 1 1  LBSR HIPAIR PUT INTO SCREEN Listing I (BASLOAD): 
1702 H i t  1 1 1 1  PSHS l PRESERVE VALUE 
1 104 BEllDA 1 1 1 2  LOI tBUfFER POINT TD START Of STRINS 
17D7 17ffBI ! I l l  LBSR OUTSTI PUT OUT THE STR INS 
170A l516 1 1 1 4  PULS D mom VALUE IN D 1 0  ' TH I S  W I LL TRANSFER BAS I C  
17DC 17FfCI 1 1 1 5  LBSR HIPAIR PUT LON BYTE ON SCREEN 20 ' E X TENDED BAS I C  AND D I SK 17DF 8EllDA l ! I O  L O I  !BUFFER POINT TO START OF STRINS 
17£2 ()ff)O rm LBSR DUTSTI PUT OUT THE STRING 30 ' BAS I C  TO ROM 

40 ' CORRECT I T ,  THEN 
EPROUAC CO"PUTERNARE MCRO ASSmLER PASE 2 2  50 ' COLD START I T .  
2764 EPRO" PROGRA""ER B y  C.  J .  STEARMN IC>  I 984 60 ' I T  W I LL WORK W I TH OR W I THOU 
17El 3! 1 1 1 8  RTS T 

1 1 1 9  ' 70 ' E X TENDED BAS I C  OR D I SK BAS ! 1 121 ff .......... tttfltf fltttttt f t t f f f t t t t t  t t f t t t t  


1 1 2 1  ' c 
1 122 TTL 2764 EPRO" PROBRAmR By C . J .  STEARMN ICl l !84 80 ' I N  ROM 
I123 NA" EPROUAC 
1124 ' 90 ' NOTE : For Col or Bas i c 1 .  1 on 

IEll I 125 END EPRO" 1 y .NO ERROR IS I  DETECTED 

1 00 ' Revs of Ex t .  and Di s k  not i 
mpor t ant 
1 1 0 CLEAR 200 ,  325 1 1  
1 20 DATA 325 1 2 , 4 1 044 , 4 1 092 

1 30 ' RELOCAT I ON PROGRAM 


mBOL TABLE: 1 40 DATA 26 , 80 ,  1 4 2 ,  1 28 ,  0 ,  1 66 ,  1 32 

. BASIC IE45 . CELL IE33 , COPY IE21 . DARRO rm , 1 83 , 255 , 223 ,  1 67 ,  1 28 ,  1 40 , 224 , 0 , 3 
.DSPLY IT57 , DU"P IE2A . El l !  m a  .F ILE  me 9 , 5 ,  1 83 , 255 , 222 , 32 , 239 , 28 , 1 75 , 57 
.KEY I I DB .LEAVE 1 21 2  , NR I TE  1507 ADDm 1 1 11 
ALPHA 1 780 ASCl 17BA ATEND 15FF BAD I llf 1 50 ' PATCH # 1  
BADLOC 121D mm mc BUFFER l l DA CELL 1512 1 60 DATA 1 98 ,  1 3 ,  1 89 ,  1 60 ,  1 37 ,  1 8 ,  1 
CEL"5G 1611 CEi l !  1 llB CF ILE 1658 CHARCT Im 
CHKRET 17l l  CHLOOP 1 427 CHROUT All2 CLEAş ms 8 
CLINES fF42 CLRRES em CONRES FF4 1 COPY 1 1 41 1 70 ' PATCH #2
COUNT 1 1 03 mm 1 2 1 3  CRSR r m  CURLOC 1198 
CURSOR 1151 DATAR8 FF41 DCOHT llBD  DORSET IF50 1 80 DATA 1 42 ,  1 27 ,  254 ,  32 ,  1 0 ,  1 67 ,  1 
DERROR I llF DEY rm DEYNU" 116F D E I I T  !IE! 93 , 90 , 38 , 25 1 ,  206 ,  255 ,  224 ,  57 DIFF 1241 D I SDAT 1 5 1 E  DLODP 112E D"LOOP llEI  
D"Plll J49C DmT 1471 DDNEYT UBE DOT 1445  1 90 READ S 1  , S2 ,  S3 
DOoNCT 1115 DST RT 14CA DU"P 1374 DNA I T  1 46F 1 95 TT=S l +S2+S3 EKEY 1 2Al WTY ffC4 ENDADD 111E END"58 l2D6 
EHDlll l6EI EPRO" IE!t ERA"58 llC2 ERASE lllE 200 ' LOAD RELOCAT I ON PROGRAM 
EST RT 1 4DA mm ms Erms 16F5 F IL"SG 1697 
6DU"P 1381 8mEY 1 1 1 t  SETS! 1 1 59 eooo I l l !  2 1 0  FOR A=S l TO S 1 +24 
GOODPl llt4 SOODP2 1329 SOODPR l l E 2  STHEl 1769 220 READ CODE 
STKEY 1m HEl 1178 HEIASC 1784 HEl€RR Im 
HEllNT l 761 HE l l T  1788 HEXOUT 17CB H!ADD FF46 225 TT=TT+CODE 
HIGH 126C HIPA I R  l 79F !NIT me T N  KEY llJE  230 POKE A ,  CODE 
!NLOOP l lF5 !NPUTI l 7BF INSTRI lllA LONADD FFH 
"ENU em "ENUT mo "OVCRS m1 NADDRS 1641 240 NE XT A 
NDATA 164F NENADD 1 58C NENDAT I 5AA NOBRK ll6F 245 I F  TT< > 1  1 7877 THEN PR I NT " PRO 
NODlSP IFB5 NOERSD 1 5E3 NOROO" 1 1 01 NOTEll l 7C7 
NOT"1Y il!A NOTNEB 1 579 NROO" 1287 NTDYER 1587 GRAM ERROR , PLEASE CHECK " :  STOP 
NU"K ms NILIHE 1463 OKPRHT IHI OLOOP 1 m  250 ' *SUBROUT I NE I S  NOW I NOUTSTI me PEi l !  lflA PLOOP IF! l  POLCAT AIU 
PREl l l  11 15  PROm IF68 PULSE l l l F  PUTMN 1159 260 ' GO E X ECUTE I T  
RLYDLY !Fll RSTART l lAC SCR llCF SPACES 1 491 

270 E X EC 325 1 2  STADD llE7 START 1 1 0 1  STRTlT l2BF TARSET l l 05 
rm l l D7 TST"56 l2ED 10816 l5AE TOOHI l lCB 280 SOUND 1 20 ,  1 '  ANNOUNCE COMPLE 
TOOH!S lm TOPADD IFFF UNERAS 1 IFE UNERSD tm 

T I ON VERFY l l l D  VERIOK IFFA YEl l l  llBl VLOOP ll6l 
VOLTS Ff43 NR!ADD me HARS 1111 290 ' OVERLAY PATCH # 1  PREVENTS 
CM•I: EPRO"SRC. SRC /P MEMORY TYPE 
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knowled ge 
ECB 

300 ' FROM BE I NG SW I TCHED BACK T
0 ROM/ RAM 
3 1 0  FOR A=S2 TO S2+6 
320 READ CODE 
325 TT=TT+CODE 
330 POKEA , CODE 
340 NEXT A 
345 I F  TT< > 1  1 86 1 0  THEN PR I NT " ER 
ROR I N  PATCH # 1 , PRESS RESET , RE 
LOAD ' BASLOAD ' AND CHECK " : POKE 1 1 
3 , 0 :  STOP 
350 ' PATCH #2 
360 ' I N I T I AL I ZE PARALLEL P I A  
370 FOR A=S3 TO S3+ 1 3  
380 READ CODE 
390 POKE A ,  CODE 
395 TT=TT+CODE 
400 NE X T  A 
405 I F  TT< > 1 20656 THEN PR I NT " ER 
ROR I N  PATCH #2 , PRESS RESET , RE 
LOAD ' BASLOAD ' AND CHECK "  : POKE 1  1 
3 ,  0 : STOP 
4 1 0  ' CLEAR COLD START FLAG 
420 POKE 1 1 3 , 0 
430 ' START UP BAS I C  
440 E X EC40999 
450 ' TH I S  I S  THE ASSMEBLY SOURC 
E FOR THE 
460 ' ABOVE CODE SEGMENTS 
470 ' *************************** 
* 
480 ' *  BAS I C  RELOCATOR 
490 ' 	 ORCC #$50 D I  SABLE 

I NTERRUPTS 
500 • 	 LDX #$8000 BAS I C  
START ADDRESS 
5 1 0  ' LOOP LDA , X  GET A BYTE 
520 • 	 STA $FFDF SW I TCH 
TO RAM MAP 
530 • 	 STA , X + PUT BYTE 
I N  RAM 
540 • 	 CMPX #$E000 END 0 
F BAS I C  

NEW FOR YOUR COCO I l l  
CHROMART I

A NEW HI-RES ART PROGRAM. 
• No of BASIC required ! 
• For a 321\ CoCo. Joystick optional• Ul tra fast M.L rout ine 
• 	 `tsyou: aut oload. box. circle. save. load. nu. get. put.Joys! lck or 

keyboard control. l i  ne. move. change pmode and color set. 
pcopy. clear - all using single letler commands ! 

FOR ONLY • 19.95 + • 1 S&H (Add s3for DISK version} 

801CH ROMATIC COMPUTER COMPANY 
Eldridge Rd .. !'airless Hills. PA 19030

(2 1 5) 946-0263 or 493·5423
Check or Money Order Only ! 
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550 ' BEQ DONE ALL MOVE 
D LEAVE I N  RAM MAP 
560 ' STA $FFDE SW I TCH 
BACK TO ROM MAP 
570 • BRA LOOP CONT I NUE 

MOV I NG 
580 ' DONE ANDCC #$AF ENABLE 

I NTERRUPTS 
590 • RTS RUNN I NG I N  AL 
L RAM SYSTEM 
600 ' *************************** 
***** 
6 1 0  ' *PATCH 1 PREVENTS SAM FROM 
BE I NG SW I TCHED 
620 ' *BACK TO ROM MAP TYPE DUR I N  
G BAS I C  STARTUP 
630 ' 	 ORG $A054 
640 ' 	 LDB #0D ADDRESSES 

TO SET I N  SAM 
650 ' 	 J SR $A089 J UMP TO 

NEW SETUP CODE 
660 ' * SPACE FOR TH I S  NEW ROUT I N  
E I S  MADE 
670 ' * AVA I LABLE BY THE REMOVAL 
OF THE MEMORY 
680 ' * S I Z I NG ROUT I NE I N  PATCH # 
2 .  MEMORY MUST 
690 ' * BY 32K TO EVEN BE DO I NG T 
H I S .  
700 ' *************************** 
***** 
7 1 0  ' *REMOVE MEMORY S I ZE ROUT I NE 

AND I NSTALL 
720 ' *SAM SETUP ROUT I NE FOR PATC 
H # 1  
730 • ORG $A084 
740 • LDX #$7FFE MEMORY 

S I Z E 
750 ' 	 BRA CONT DO REST 
OF OR I G I NAL CODE 
760 ' ******* 
770 ' * I N I T I AL I ZE SAM 
780 ' ! N I T  STA , U++ WR I TE TO 

SAM 
790 ' 	 DECB COUNTER 
DOWN 
800 • BNE I N I T  DONE ALL 

ADDRESSES? 
8 1 0  ' 	 LDU #FFE0 RESET U 

FOR REST OF CODE 
820 ' 	 RTS TO CODE AFTER 

PATCH # 1  
830 • NOP F I  LLER BYTE 
840 ' CONT EQU * F I RST BYTE 
OF OLD CODE 
850 ' 	 END 
860 ' *************************** 
******* 



EXPANDING BASIC 

PART I I I  

H aving built the utensils, w e  now 
start on the recipe to enhance 
CoCo 's Disk Operating S ystem . 

By Colin J .  Stearman 

Editor 's Note: 
Due to the considerable interest in this article from users 

of the new Disk BASIC I . I ,  Colin Stearman has done some 
more "cooking " and has come up with the patch addresses 
needed. You will/ind this month 's listing indicates the lines 
which are unique to each revision. The actual assembly 
shown is for version 1 . 0, so if you have 1 . 1  your assembly 
will look a little different. Next month, the author will 
explain the differences for you 1 . 1 owners. (This month 's 
RAINBOW ON TAPE has the patch programs for both 1 .0  and 
I . I.) 

A lso, the patched "DIR " command as it stands at the end 
of this month 's revision will give some "garbage " on the 
screen. This is normal and the real file creation date will 
appear after Part 5 of this series. 
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We are now at the  point  where we can start i n  
earnest modifying CoCo 's d isk  operating system 
( DOS) .  We have the capab i l ity of saving to  d is k  

a n d  reload ing a modified DOS ( o n  a 6 4 K  CoCo) a n d  w e  can 
also save i t  in  a n  E P R O M .  Start ing th i s  month and  for t he 
remainder of th i s  series, I wi l l  be p resenting a n  assembly 
language p rogram to  modify o r  "patch"  the DOS to  add the 
desi red features described earlier. 

The Ground Rules 
Before I start on  th is month's details I th ink  we had better 

d iscuss the rules for bui ld ing each layer of the assembly 
language "cake. " This may be a l itt le ted ious but i f  we all 
understand the approach now, i t 'l l  stop problems from 
cropping u p  later. 

At the end of the series you will have a complete patch 
program called DOS PA TCH which will add all the com
mands and funct ions.  This program generates a b inary file 
which overlays D i sk  BAS I C ,  m od ify ing what is  a lready there 
and adding new code. This month we will develop the foun
dation of th is  program and each month add a new section 
unt i l  i t  i s  comp lete. Each month you wil l  be able to asse mble 
the composit ion so far and use i t  to patch t he DOS to check 

(Colin J. Stearman is an electronics engineer educated 
in the U K. He has worked with all kinds of computers 
and has been a Co Co enthusiast for over two years.) 



) 
the funct ions implemented. 

H owever, i t  is inevitable that each month we wil l  add 
some code which is  not  fully functional because i t  requ i res 
code not desti ned to be added unt i l  a future installment. 
When this happens we will  use a technique called "comment
ing out, " which m akes a "comment" of the l ine of code which 
cannot yet be made functional .  Then later, when the 
required code is there, we can remove the comment and 
reassemble to fully activate the feature. I n  assembly lan
guage an  asterisk a t  the start of the l i ne s ignifies a comment 
line and the assembler s imply ignores the ent ire l ine, no 
matter what its contents. 

As you look through List ing 1 you wil l  see l ines marked 
with a reference number in square b rackets ( for example, 
[REF 1 2]) .  Later in the series we wi l l  make some modifica
tion to the associated l i ne ( most l ikely remove the asterisk )  
and I will refer to  i t  b y  t h e  reference number.  

So the best approach i s  t o  use your editor to enter the 
l ist ing exactly as shown.  Then each month add the new 
list ing to it, modify the reference l ines as described in the text 
of the article, and reassemble.  

The Parallel Port 
A final "house keeping" note before we begin .  I n  a later 

installment I wi l l be describ i ng a "Centron ics" parallel 
printer port.  This month's code contains l ines for this pur
pose. M y  assembler ( MA CRO by Computerware) a llows 
cond itional assembly. This s imply means  that I can control 
which l ines get assembled and which d o  not. I use th is 
feature to control the assembly of a l l  the code associated 
with the paral lel port. Y o u  will not ice a sect ion of code 
bounded by the following assembler d i rective l ines: 

I FDF PAR PRT 

( l ines of  code) 

EN DC 

This simply means that  if a label cal led PA R P  R T  has 
been defined , then assemble all the bounded l ines; other
wise, d o  not.  At the very beginn ing of the l ist ing the variable 
PA RPR Tis  equated to  one, thus defin ing i t  and causing the 
l ines to be assembled . I f  th is  l ine were "commented out," the 
label would not be defined and the l ines would not be 
assembled . If  your assembler d oes not have th is feature and 
you wil l  be bu i ld ing the parallel  port ,  type i n  the bounded 
l ines of code and leave out the " I F D F "  and "EN DC" l ines. I f  
you d o  not i ntend bu ild i ng i t ,  leave the whole lot out .  

Enough of al l  th i s  mundane deta i l  and  on to the assembly 
language program .  

A Strong Foundation 
Listing 1 is the base we will bu i ld on  over the months.  I t  

consists o f  these primary parts: 

I )  Equates to  memory loca t ions a nd BASIC rout ines 
2) Overlay l ines to "hook in"  the new code 
3) Revisions to existing commands 
4) New commands and functions look-up table 
5) I nstallat ion code for the new commands 
6) Parallel port in i t ial ization 
7) Automatic file startup 
8) Dummy commands and functions 

Overlays 
By us ing the ORG ( origin) statement i n  th i s  section  of t he 

code I have patched i n  various jumps and subroutine calls 
right into the exist ing DOS code. This is  one of the main 
techn iques for modi fy i ng exist ing commands.  The call 
j umps to  our new code and this usual ly completes the opera
t ion replaced by the jump code, then performs the revisions 
and returns to  the original code. 

Y o u  will also not ice two small patches to  DSK/$ and 
DSKO$. These al low a t rack value u p  to 40 i n stead of35,  for 
use with the revised functions below. 

Revisions to Existing Commands 
I am sure you h ave encountered the "bug" in the 

PCLEA R command when used i n  a program. M aybe you 
have not come across a s imi lar  one in the FILES command. 
Each stem from the same type of error. Both commands 
have to  relocate the BASIC program in memory but they 
forget to update the parse p ointer so that BASIC can continue 
i nterpret ing your program .  The parse p ointer points to the 
next item in your program to  be i nterpreted by BASIC.  

The revised code for t hese functions part ly replaces the 
original code, dupl icating much of i t .  At the crucial point the 
new po inter is  calculated and s tored at  $A6. Then the old 
code is used to complete the command. As an  added bonus, 
the revisions to PC LEA R allow values of u p  to 1 6  i nstead of 
the customary eight .  No changes have been made to the 
operation of FILES command . 

OPEN 
The five l ines a t  the label FILDA T complete what was 

happening before the jump a nd then add the value in the 
DA TE$ variable to the d irectory entry. This resu lts in a 
creat ion date be ing stored i n  the d i rectory every t ime a new 
file i s  created . The date is  stored in the first two bytes of the 
d i rectory entry reserved for future use by Radio Shack. 
These are bytes I 6 and I 7, count ing fro m  zero. The date is 
compressed into two bytes by a particular coding method as 
follows: 

! F I R ST BYTE ! SECON D BYTE ! 
0 I 2 3 4 5 6 7 0 1 2 3 4 5 6 7 
!<---YE A R----> !<MONTH>!<--DA Y-->! 

The year value is stored as the last two d igits only. Besides 
the obvious advantage of saving storage space, this com
pression technique a l lows the result ing I 6-bit word to be 
sorted correctly, if this is desired. 

W hen the d i rectory command revisions are complete, the 
d i rectory wi l l  show the creation date along with the usual 
informat ion.  It is very useful to know when a file was 
created, especially if you have the same fi le on another d isk .  
Which is the most  recent? This  modificat ion wi l l  te l l  you. 

DIR 
There are two revis ions to th i s  command. First, the crea

t ion date of each file is now d isplayed a nd second,  the l ist ing 
pauses after each screen is ful l ,  giving t ime to read i t .  

The date is  d isplayed as MM/ DD/ Y Y  as part of the 
d i rectory l ine .  At this  t i me t he date wi l l  not  be d isplayed 
correctly because of a m issing subroutine called DA TOUT. 
The call to it has been commented out in l ine [ R E F  5]. 

When the screen is ful l  the d isplay will halt and wait for 
any key p ress. All  keys wi l l  contin ue the d isplay, except 
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B R EA K ,  which wi l l  termi nate the command immediately. 
The pause will only occur  if the output is  to the screen. The 
new LDIR command ( described i n  a future insta l lment) uses 
the DIR command but red irects it to the p rinter. As a result,  
no pause occurs. 

DSKINI 
M any of you have d isk  d rives capable of accessing 40 

tracks.  Even the 35-track Radio S hack d rives can usually 
access 3 7  t racks .  A lthough the DOS cannot use the tracks 
above 35 ,  B A S I C  could make use of them via the DSK/$ and 
DSKO$ commands (suitably modified, of course) . 

H owever, to d o  this ,  the extra t racks must be formatted 
and thus the revis ions to DSKINI. The syntax of the com
mand is  now: 

DSK I N I  d rive, number of tracks, sk ip  factor 

"Drive" is the d rive number as usual. "Number of tracks" 
is any value from 35  to 40. If no  value is  given, 35 is assumed. 
"Skip factor" is  as described i n  the DOS manual .  If omitted ,  
a s k i p  factor of fou r  is  used . Because of t h e  s l ight rev ision to 
th is  command,  i f  you specify a sk ip  factor you must a lso 
specify the number of tracks. 

Some acceptable ca l ls  i nclude: 

D S K I N I I 
DSK IN I0,37 
DS K I N l 3 ,40,2 

BA CKUP 

- A normal init ia l ization 
- I n it ia l ize 37 tracks with sk ip 
- In i t ia l ize 40 tracks with sk ip 

4 
2 

S im i lar ly ,  the BA CK UP command has been modified to 
include any of the addit ional  tracks from 36 to 40. The new 
syntax is :  

BACK U P  sou rce d rive [TO dest inat ion d rive] , [tracks] 

Therefore, acceptable commands include: 

BACK U PO - backup to a second d isk  in 0, 35 
tracks 

BAC K U P0,40 - ditto, but all 40 t racks 
BACK U P I T00,37 - backup d isk in I to d isk in 

0, 37 tracks 

The only requ i rement for backing up more than 35 tracks 
is that both d isks be previously in i t ia l ized for at least the 
number of t racks specified in the command . 

KILL 
The fina l  command revision is to the fi le  KI LL command . 

I f  this is issued as a d irect command then CoCo wil l  check 
that you a re sure you wish to erase it. An uppercase 'Y' is the 
only respo nse which wi l l  resu l t  in  the fi le being deleted . Al l  
others wi l l  cancel the k i l l .  I f  the d isk  should have a write 
protect tab on it, th is  command wi l l  ind icate the fi le was 
deleted and then return a "Write Protected " error (?W P).  
The file wi l l  s t i l l  be there. 

I f  the KILL command is used from within a BASIC pro
gram then no verification is performed . The assumption is 
that you have thoroughly debugged your program fi rst !  

New Commands and Functions 
Next comes the command table and its d ispatch add ress 
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table. You wi l l  find a l l  the new commands here. These tables 
are in standard BASIC format with the last character of each 
command having bit seven set to ind icate its end . I t  is 
important that the order of the command words and the 
d ispatch table be the same, otherwise you wi l l  issue one 
command and get a nother! The first command (COLD) is 
token ized as $E 1 with the rema inder sequentially from 
there. The PA RA LLEL command is  last because some of 
you will not need it and this keeps the tokens for all other 
commands consistent. 

Immediately fo l lowing the command tables are those for 
the new funct ions.  These start at $A8 and when tokenized 
are preceded by $FF. 

Because a l l  the new functions and commands a re estab
l ished here but the code has not yet been implemented , I 
have put dummy calls at the end of the l ist ing for each . As a 
result ,  BASIC wil l  accept the new words but d o  nothing. This  
way you can check the operat ion of the tables  and i nsta l l ing 
code. When each funct ion is added,  these d ummy ca l ls wi l l  
be  de leted . 

Installation Code 
The section of code start ing at the label A DDCOM is run 

whenever the CoCo d oes a cold start  (described i n  a fut u re 
insta l lment) .  This code sets up a table in low memory which 
is used to search for each BASIC command a nd function as 
the interpreter encounters them. M icrosoft (who wrote th is 
BAS I C) k indly set th ings u p  so one more table can be added 
above and beyond the Disk BAS I C  commands. 

At the end of this sect ion is a revision to the "hoo k "  in 
memory which gets taken when an  error is encountered . For 
now this revision has been "commented out ,"  but later  i t  wi l l  
a l low us to both t rap errors and prevent BAS I C  from hal t ing 
program execution and also return more meani ngfu l error 
messages. 

Parallel Port Initialization 
Continuing the code, which is executed during a cold 

start, we encounter the para l lel port "hook" patch a nd the 
init ia l ization rout ine for the new peripheral interface adap
ter ( P I A) which wil l  run i t .  If you a re not go ing to use the 
para l le l  port, leave this ent ire sect ion out .  

Auto File Execution 
J ust prior to this ,  I have put a small  reminder ind icat ing 

who brought you these useful revisions.  Then comes a fea
ture which is more powerful  than you might at first imagine. 

Before completing start-up and giving you the O K  
prompt, the revised BAS I C  tr ies to  find and run a BAS I C  file 
ca l led A U TOEX EC. BA S on d rive 0 .  If successful ,  this p ro
gram is automatical ly run .  I f  a d is k  is present but with no 
such file on i t ,  then an N F  E rror is returned . If no d is k  is in  
the drive then an  1 / 0  Error resu lts. 

The power of this feature l ies in  the fact that you write the 
A UTOEXEC. BA S fi le and you can put in  it anyth ing you 
want. For example, it could s imply be l ine cal l ing for the 
running of some other program on the d i sk .  Or perhaps an 
automatic backup scheme. Listing 2 is designed to request 
the date and store it in  the new memory location for this 
purpose. I suggest that at the very least you have such a file 
on your d isks.  

The power up sequence I have used successfu l ly is: 

I )  Power up the video monitor 
2) Power the M u lt i-Pak I nterface, if you have one 



3) Then switch on each d i sk  d rive 
4) Load the d isk with the A U TOEXEC. BA S fi le in 

drive 0 
5) Power u p  CoCo 

I have used t h is hundreds o f  t imes with no problem. A fter 
a few seconds the banner will d isplay a nd d rive 0 will turn 
on .  I f  the  fi le exists i t  wi l l  automatica l ly run .  

Now you can get your favorite program ru nning without 
even touching the keyboard ! 

The Final Odds and Ends 
The code at  COM COD and FUNCOD is executed d u ring 

BASIC interpretat ion to get the add ress o f  the code needed to 
execute the command o r  funct ion .  Then immed iately fo l
lowing you wil l  see the d ummy ca l ls  ment ioned earl ier. 

Testing The Program 
64K COM P UTER OWN E R S  
Testing i s  very easy for these people.  I f  you d id a s  I 

suggested last month,  you should have a bootable d isk  with 
unmod ified d isk  BASIC on i t .  If  so, load it and start .  

Once you have BAS I C  ru nn ing i n  the  al l  R A M  mode, the 
proced ure is to d isable the interrupts,  then overlay the patch 
file and cold start the new BAS I C .  As a l l  in terrupts a re 
generated t h rough one o f  the P ! As ,  they ca n be sim ply 
disabled by d isabl ing the P I A .  The steps a re as fo l lows, once 
the all RAM BAS I C  is running. 

I )  POKE & H FF03,& H 34: 'stop i nterrupts 
2) LOA DM"DOS PATCH ": POK E& H 7  l ,O: 

EX EC&H A027 

These two l ines should be entered as d i rect commands to 
BAS IC. When complete, a new start-up banner with the 
rev isions copyright not ice should be d isp layed. You should 
now be able to test all  the revised commands implemented so 
far. A lso, all the new commands and functions should be 
acceptable to BAS IC  ( n o  SN E rror),  but of course, they wi l l  
do nothing. 

You could save the revised DOS back to d isk ,  but I 
recommend you save th is unt i l  a l l  revisions a re completed. 

NON-64K COM P U T E R  OWN E R S  
F o r  y o u  t h e  test ing is  a l i t t le more d i fficu l t .  W e  rea l ly do 

not want to go replacing the DOS ROM ( Read only 
memory) in  the d is k  control ler cartridge qu ite yet . We can 
however, put the revised code in an E PR O M  and load it  into 
the socket on  the E PR O M  p rogrammer add ressed at  $COOO. 

I f  you have the M ult i-Pak I nterface you can fu l ly test the 
resu l t ;  i f  not, then basic funct ional i ty ca n be tested by plug
ging the E P ROM programmer with programmed E P ROM 
inserted into the expansion socket a nd then t rying the com
mands. Of course, t hose accessing the d isk  d rives will not 
work because the controller is not plugged in .  

Without the Multi-Pak 
From last month,  you should a l ready have Disk BASIC 

saved on tape u nder fi lename DBA SIC. With the d isk sys
tem operat ional ,  do th is :  

CLEAR 200,& H 3 FFF 

THE C O M PLETE T R S-80® LINE 
1 1 2  W. W I S C O N S I N  AV. 
KAUKAUNA, WI 541 30 
(41 4) 766- 1 851 

ELITE CALC $54.95 

ELITE WORD $54.95 

ELITE FILE $67 .00 

THE COSMOS 

C O N N ECTION IS 

A C OMPLETE SERIAL 
TO PARALLEL I N TERFACE 
FOR THE COLOR COM PUTER TO 

• N O  A C  R E Q U I R E D  
• SWITC H A B L E  
B A U D  RATE 
AT:  600 

1 200 
2400 

TH E 
GEMI N l - 1  OX ,!\� 

PACKAG E 
READY TO PLUG I N  

- TOM M I X  CALL 

SOFTWARE ��FcE 

l OX - $289.00 

1 5X - $445.00 

De lta 10 - $484.00 

Delta 15 - $597.00 

��N��������N TO YO UR COLOR COM PUTER 
C O M PA C T  ONL y i< �-<!llll'JJW l/{ff;.t@' 
90 DAY � � r�l WARRANTY � $325.00 � � � i����1GE1�; z�1�Lc@IF VIS.4" •Pius . U.S. OROERS Add $10.00 Shipping & Handling � ;:::::: 

.:��
u
:E· _c:h�:���

N
& 
O
H
R
a���i�:�n

d 
J�5��h'';.'a��::.i��:e�

andling . � 'fTl!l. 'ffff/1 @1'� � 
.. Plus . CANADIAN ORDERS Add $15.00 for Shipping & Handling with Package Orders m I C  r 0 n I C S • I n C 

TRS-80 IS A TRADEMARK OF TANDY CORP PRICES AND 5PECIFICA TIONS SUBJECT TO CHANGE THE POWER BEHIND THE PRINTED WORD. 
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t·U·tJR'/ t·�P LOCAi ION:; 
UPPER EPROM (U4 ) - $COOO-$DFFF 
LOI.ER EPP.OM (1.15 ) - $EOOO-$FEFF 

120 ,..., 40rrA -+ 

i:-·..._______,,, 
r I + 2 i . ilJ 

i," I . I  
":4 1) I #1 k 9 . 11,1 

1+ 11.J E:.:tern a l 

'9 U  ""I I 0!App liJ 
1+ tt2 � 121,1 

9 1.1 T l 1 l.I 

I Ol.I 

u 1 
R E L  A '-r' 
L E O  

S ll"'PLE F'RDGRAt'f'ER POJ,.ER SUPPL 't' 

P A R T S  L I S T  

S N 7 4 L S £ 14 P I M  1 0 V ,. 1 -4  
R A D I O  S H A C K  # 2 7 5 - 2 1 5  
R A D I O  ::; H A C K  tt 2 7 G - 0 4 1 

:3 0 C K E T  Z � t' o  

+ 5 V 

I n s e r t i o n F o r c e  T y p e  
P R HH E D  C I �'. C IJ I T  B O A R D  

R A D  I O  

Z E �i E R  ** 1  8 . 1 \1 
Z E t·l E R # 2 1 2 1·/ 

S H A C K  tt 2 7 6 - 1 6 3 
R S  # 2 7 G - 5 G :2  

R S  # 2 7 G - 5 G :3  

C D L D I'.: C D H P U T E t=: 
2 7 6 ?  E P � D �  P � D � � A � n E R  

F I G U R E  1 

C o p � i"  i q t. ..-� 1 "'ot 8 +  (Dra11.n l,lith GRAPH ICOM) 

Edi1or 's No1e: 
Because of an error in produuion, 1 wo .flgures were le(! 

ow of 1he las! ins1allmen1 o,f "Cooking With CoCo. " Here 
1hey are. 
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CLOA D M '.'DBASIC ",& H 4000-& H C000+65536 
LOA D M"DOS PATCH ",&H4000-&H C000+65536 
CSA V E M "DBASIC# l ",& H 4000,& H 5 FFF,&H A027 

Then power down,  p lug in the E P R O M  programmer, and 
do this :  

CLEAR 200,& H 3 FFF 
CLOA DM"DBASIC# l "  
CLOA D M "E P RO M "  
EXEC 

Then transfer the memory contents fro m  $4000 to $5FFF 
to a completely erased E P R O M .  

With Multi-Pak 
Program the E P RO M  fo llowing the steps given last 

month under the subt i t le  " U s ing t he P rogrammer with the 
Disk," but just before do ing the EXEC, enter: 

LOA DM"DOS PATCH ",& H4000-& H C000+65536 

To test, use the procedu re in the same sect ion .  But after 
doing the POKE65407,3 also enter POKE& H71,0 and 
EXEC& HA 027. This wil l  cold start the new system and 
al low you to see the automatic fi le execut ion feature. 

Next Month 
We wi l l  fi l l  in some of the code for those commands and 

funct ions we j ust added. A lso we w i l l  add FLEX I KE Y. This 

is a keyboard ut i l i ty which i s  so useful (even though I say i t  
myself! ) that you' l l  wonder how you ever survived without 
i t !  

F ina l ly ,  i f  you would  l i ke the ent i re D OS PA TCH p ro
gram source ( with a l l  future i nsta l lments) ,  along with b inary 
fi les with and without the para l le l  port d river, j ust send me a 
d isk  (no  cassettes p lease) a long with $6 and a stamped, 
add ressed d i sk  mai ler. I w i l l  load the d i sk  and return it  to 
you prompt ly. 

Add ress th is req uest or any quest ions to Col in Stearman, 
1 43 Ash Street, Hopk inton, MA 0 1 748 . 

Looking forward to your company next month. 

Listing 1 :  

DOSPAICH • PATCHlftl OPT td�UIERNARE "ACRO ASSE"BLER PASE I 
Pilth to RSOOS Pltt2 1tttlttHfftltM�Wllt l. (CJ Im C . J . SIEAR"AH 

ffH tm REY EQU I 

fHI 

Hit 
me 
CfDI 

Cte6 

1194 t Set REY z t for DOS I . I ,  = I  for DOS I. I 
Hl5 tttt1ttttttttttttt111111tt1u11111111tt11111111 

tttb t RADIO SHACK COLOR COHPUTER DOS 

tm • mRDYEHENTS ANO HODIFICAT !DNS 

me • 
em • IC) 1981 COLIN J, STEARHAN 

Hlf tttttttttttfftttttttttttttttttttttt1ttttttttttt 

HI I t Patch II 

Hl2 OPT NOS 

Hl3 tttttttttttttttttttt 

ltl4 t COHmT OUT THE NEXT LINE FOR A SERIAL PORT YERSION 

HI� •!Controls condi tional usublyl 
Hlb PARPRT EQU I 

HI 7 tttttttttttttttttttt 

me ttttDOS Lt PATCH ADDRESSESttttttt 

Hl9 IFEQ REY 

1921 AH! EQU tCt2e 
H21 AtHI EQU tCfOI 

H22 AHt2 EQU tel te 

H's time v1e put our chips on the table 
. . .  and showed you our best deals on computer hardware. 

HARDWARE SPECIALS ACCESSORIES MSI SOFTWARE 
Extended Basic w/bk 39.95 RS D.C. Modem IB $ 89.95 MSI DISKUTIL NEW $19.95 
64k (DE� Memory Upg 59.95 Novation J-Cat Modem $1 29.95 
Amdek 1sk Drives 99.95 RS D.C. Modem 1 1 $ 1 79.95 � 26-3029 Coco Drive O 29.95 Signalman MK X Modem $ 1 79.95 COLOR FINANCE 1 $49.95 
26·3023 Coco Drive 1 239.95 RAINBOW 
HJL Ke�board (D .E ,F .2 )  79.95 Hayes SM 300 Modem $239.95 
SuRer ro Ke�d. (D.E)  64.95 USR Password 1 200/300 $429.00 

COLOR FINANCE 1 1  NEW $69.95 26·31 27 64k tended Coco 2 229.95 Coco Switcher $ 39.95 
26·3801 Model 100 8k 549.95 Elephant Disks ssdd $ 22.95 
26·3816P SK U��rade Model 1 00 99.95 26·3030 OS·9 (64k) $ 64.95 (disk) � 26·1 1 92 CGP-1 Printer/Plotter 169.95 Basic·09 (req. OS-9) $ 87.95 (disk) 

MSI NAMEFILE $24.95 
26-1 271 DMP·l 10 Printer 50 cps 349.95 RAINBOW 
C. Itch 8510 AP Printer 1 20 cps 399.95 "C" Compiler (OS-9) $ 87.95 (disk) 
Gorilla/NAP Video Monitor (Grn) 109.95 FHL 0-Pak (req. OS-9) $ 34.95 (disk) MSI CALENDAR NEW $1 9.95 
Video Monitor Ada�ters CALL Elite Word $ 59.95 (d&c) 
26·3024 RS Multi· ac Interface $ 1 35.95 Elite Cale $ 59.95 (d&c) 
Botek Ser /Par Interface $ 69.95 Color Term Plus $ 29.95 (cass) 

Call for prices and availability of your lavorite software and hardware. All advertised items subject to availability. Prices do not include shipping and handling. All of the above units 
are covered by our 1 20 day carry-in warranty. · 
TRS·80 Trademark Tandy Corporation. Prices subject to change without notice. 
Write for our FREE newsletter. 

TOLL FREE TENNESSEE 1 ·800·545·2502 I TOLL FREE 1 ·800·251 ·5008 
DELKER DELKER ELECTRONICS, INC.  

P.O.  Box 897 
Dept. R 
408C Nissan Blvd . 
Smyrna, TN 371 67 ' . ••••• 

800-25 1 -5008 

800·25 1  ·2502 (TENNESSEE) 

6 1 5·459·2636 (TENNESSEE) 

61 5·254-0088 (NASHVILLE) 
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C l l B  
Cl24 
Cl7D 
cm 
cm 
C58F 
C65F 
C6BB 
CbCB 
Cbl:F 
C9'1t 
me 
CB4A 
CBCF 
cm 
cm 
CC41 
cm 
cm 
cm 
0169 
0182 
DlBE 
DlAF 
DIES 
D446 
D4A8 
0482 
DS71 
0594 
D671 
DbCD 
om 
D7DD 
llEI 

tt2J Atm EQU m 1e 
ff24 Afft4 EQU tC124 
Im Afft5 EQU tC17D 
1'26 Atltb EQU scm 

f,27 Atlt7 EQU sws 
lt28 Allt8 EQU tCSBF 
1129 Alll9 EQU tC6SF 
1131 Allll EQU tC6B8 
1131 All l l  EQU tcbCB 
1'32 AH12 EQU scm 

1133 AfllJ EQU scm 

1'34 AH14 EQU scm 

113S AfflS EQU tCB4A 
lt36 AH16 EQU tCBCF 
ltJ7 Alll7 EQU mos 
lt38 Atll8 EDU scm 

1139 Affl9  EQU tCC41 
1141 Altl95 EQU scm 

1141 All21 EQU tCE2E 
ff42 All21 EQU tCEES 
1143 All22 EQU tD169 
1144 All23 EQU tDlB2 
ms All24 EQU IDIBE 
tf46 Atl2S EQU IDIAF 
1147 All26 EQU IDIES 
ms Aff27 EQU tD446 
1149 All28 EQU tD4A8 
HSI All29 EQU som 

"51 All31 EQU tDS71 
ff52 AUJl EDU tDS94 
ttsJ All32 EQU tD671 
ff54 AffJ3 EQU ID6CD 
tm AffJ4 EQU ID72J 
tf56 AffJS EQU ID7DD 
1157 HI TOKN EQU m 
llSB t Highnt co1und toktn in DOS I . I  
ft59 ENDC 
1161 "'""""'" 
ff61 ttttDOS 1 . 1  PATCH ADDRESSEStttttt 
1162 IFS! m 
1163 Alfl EQU smc 
1164 Aflfl EQU ICIE4 
ms Afff2 EQU ICl l B  
ftbb Aflfl EQU tCl2B 
"67 Alff4 EQU tCil7 

�ualitp Cfbristian �of ttuare 
1t' for any reason you are not fully satisfied with any program you 

purchase from Quality Christian Software just return the original 
program (Cassette or Diskette) and we will refund the purchase price 
of the program. 
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* * * * * 4 NEW PROGRAMS * * * * * 
PILGRIM'S PROGRESS: An interactive adaptation of Pilgrim's Progress 

in the form of an adventure game. Your progress is directed away 
from the city of destruction and towards the Celestial City. 
Important Biblical Doctrines are grasped as the player proceeds. 
Requires 1 6k E.C.B. - $1 7.99 Cassette. 

CHURCH TIME: A light hearted non-theological adventure for the 
whole family. You're al most late for church and to top it off you 
forgot your Bible. Rushing back into your house you find that the 
sticky front door has bolted behind you. The object is to find your 
Bible and get outside so that you won't be late for church. 32k 
E.C.B. -$10.99 Cassette. 

BIBLE REFERENCE PROGRAM: Topographical Bible Reference Pro
gram coveri'ng 2 7 Topics with 60 Biblical References. 1 6k E.C.B. not 
required -$10.99 Cassette. 

3-GAME PACK #3: Reversed Sword Drill game #2, "Who Did That" 
Game #2 & "Who Said That" Bible Quote game #2. - 1 6k E.C.B. -
$1 0.99 Cassette. 

JUDE: A full text commentary and reference study on the Epistle of St. 
Jude. See the review in the December 1 983 Issue of RAINBOW. Page 
286. Requires 32k E.C.B. Cassette $1 3.99 Disk $1 6.99 

3-GAME PACK # 1 :  Books of the Bible Game. Bible Character Word 
Scramble game & "Who Said That" Bible quote game. Requires 1 6k 
EC.B. - Cassette $ 1 0.99 

3-GAME PACK #2: Reversed Sword Drill game. "Who Did That" game & 
Bible Places Word Scramble game. Req. 1 6k E.C.B. -Cassette Version 
$1 0.99. 

Pleose Add S2.00 
for freight 

C.O.D.'s add 54.00 
CNerseas add 56.00 
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CSSF 
ff Sf 

H7b 
me 
tm 

HBA 
FF26 
AIB!  
ms 
CC41 
A282 
B9A2 

lfbF 
l!DA 
mo 
1107 
f!DS 
1109 
ms 

1196 

mt 
l!Dl 
f!DS 

1149 
t!IA  
fl4E 

Cl7D 
cm H 

ms 
te28 CCD7DD 

me 

om 
om 7EDB24 

1168 AfllS EQU ICI91 
em AHl6 EQU tC59D 
1171 Alll7 EQU IC5A2 
1171 AHIB EQU mBc 
tf72 Alm EQU tC6BC 
1173 Aflll EQU tC6ES 
1174 Affl l  EQU tC6FB 
1175 Alfl2 EQU tC6FC 
1176 Afll3 EQU ICA3E 
H77 Alll4 EQU ICAE9 
me Ams EQU ICCI C  
1179 AH16 EQU ICCA9 
HBI A,117 EQU tCCAF 
HBI Affl8 EQU tCDlf 
ff82 Afll 9 EQU tCDIB 
1183 AU195 EQU ICDIE 
tl84 All2f EQU tCFfA 
1185 Aff21 EQU ICFC! 
1186 Afl22 EQU 1om 
tl87 All2l EQU ID26F 
1188 Aff24 EQU tD27B 
flB9 All2S EQU som 
1191 Afl26 EQU tD2D2 
mt Aff27 EQU t0534 
tm Aff28 EQU IDS99 
tm Aff29 EQU IDSAf 
1194 All3f EQU som 
ms AffJ! EQU tDbBI 
1196 Afll2 EQU 10761 
1197 AUJJ EQU ID7Cf 
me Afll4 EQU 10816 
1199 AffJS EQU IDSDf 
flff HI TOKN EQU tEI 
flfl ' Highnt co111nd tok•n in DOS I. I 
flf2 ENDC 
1113 tttttttttttttltttff 
flf4 • 
tltS CHRYCT EQU Ams OLD YECTOR JU"P 
1116 NTRACK EQU SS! USE CASSETTE Tm STORE 
1187 tflfltlftttttttttttttt 
t!fS t USES UNUSE D ! ? !  LOW RA" LOCATIONS 
t!f9 ELINE EQU m LINE I CAUSING ERROR 
1 1 1 1  JLINE EQU IDC LINE TO JU"P TO ON ERROR 
1 1 1  I ECODE EQU l5A ERROR CODE 
11 12  ltltttfttttttttttttttt 
fl !l  ZERO EQU ISA ZERO CONSTANT 16 BITS 
1114 DATA EQU tFF26 PIA DATA REGISTER 
f 1 15 SET KEY EQU IA!BI  BASIC' 9 CURSOR/KEY ROUTINE 
1 1 I 6  RETURN EQU mss OUTPUTS A CARRIAGE RETURN 
1 1 1 7  SPACE EQU All19 OUTPUT A SPACE 
f ! l 8  CHROUT EQU IA2B2 OUTPUTS CHARACTER IN A 
1 1 1 9  STRDVT EQU t89A2 BASICS STRING OUTPUT l POINTS 
mt • TO STRING, B HAS CHAR COUNT 
mt DEYNU" EQU 16F OUTPUT DEYICE NU"BER 
1122 HLDBFR EQU l!DA CASSETTE BUFFER FOR HOLD 
f 12l BASBFR EQU mo BASIC BUFFER 
1124 HLDPTR EQU IID7 IN CASSETTE FILE Nm BFR 
112S I NSERT EQU SIDS DITTO 
1126 WHLINE EQU tlD9 DITTO 
1127 BDFLAG EQU m BAUD RATE LOCATION USED AS 
ms • SERIAL/PARALLEL FLAG 
1129 BAUDRT EQU m NORML SERIAL BAUD RATE LSB 
mt ' NEXT 3 WORDS ARE IN CASSETTE FILE Mm 
f!JI L I NNU" EQU 1 101  AUTO CURRENT LINE NU"8ER 
em INCNU" EQU t ! D3 AUTO LINE I NCmENT 
1133 LCDUNT EQU I I DS USED IN DIR  DELAY 
1134 • thrr• 1rt 4 upty r11 l ocotlons in th• co111nd 

f!lS td i 1p1tch t1blt tmin1tor. thty lrf 1149/4A 1nd 

em • 114EtF.  
f Il7 AUTOFB EQU t149 
me I HTFLG EQU WA RA" FLAG FOR REI SSUED LINE 
1139 DATU" EQU 1 m  USES TWO BYTES T O  STORE DATE 
f14f ' 
1141 • Th i s  m t i on conhin1 tht ovtr l 1ys to pitch i n  
1 1 4 2  t t h r  nu co111nds, funct ion• ind rtv i 1i ons 

9143 ' 
f144 t RmYE <CR> AFTER BANNER 
ms ORG Atm 
1146 FCB I 
f147 ' 
1148 tttt PCLEAR PATCH ttu 
1149 DRG Affl SETS TABLE TO All21 ORIGINALLY 
mt LDD IPCLEAR REPOINT TO NEW ROUTINE 
f151 • 
1152 IFEQ REY 
1153 tttt FILES PATCH tttt 

DOS I . I  

1154 ORS IDfE4 PATCH OYER ElIST I NS CODE 
ms J"P FILES DO EXTRA CODE 
1156 ENDC 
em • 
me "' PATCH FQR NEW KEYBOARD ROUTINE "" 



me tm ORS Am2 SETUP FOR m AT U6A 
'161 t FOB KEYBRO GOES TO NEN KEYBOARD RTN CREF 1 J 
'161  t CREF I: Unco11tnt whtn FLEllKEY codt i1 in1h l l tdl  

1162  ' DJD HAYE Ame, JU"P TO THIS  IF DEY CODEOf 
1163 • 
1164 .... ADD co""ANDS PATCH .... 

CID! 1165 ORS AHi! 
CID! 7ED991 1166 J"P ADDCO" 

1167 • 
cm 1169 ORS Alm 

1169 t FOB ERCNCL CREF 21 
1178 • [REF 2: Unco11ent •hen ERRORS code i s  i nstalled]  

1171  •PATCH INTO RUN COMAND TO CANCEL ERROR JU"P 
1172 •Afff4 ORIGINALLY HAD Alfll 
1173 ....... 

9174 •PATCH JN FOR AUTO JNPUT 
CllB  1175 ORS Alm 

1176 t FOB INPUT [REF 31 
1177 • [REF 3: Unco111nt •htn AUTO codt i i  ln1h l l edl  

1179  •AHt3 DID HAYE tC6B7 NHICH  JUST  RETURNED 
t l 79 ..................... .. 

'191 tt DO A PAUSE AFTER EACH 15 LINES IN DIR 
CBD5 1181 ORB AHl7 

11B2 t INITIALIZE COUNTER 
CBD5 800996 1183 JSR NOTBRK 

'194 ' 
cm 1195 ORB AHie 

11B6 t DO PAUSE IN  DIR 
cm BDD849 1197 JSR LINHLD 

t199 ' 
1199 • 
fl9f HtffffHffflftHfttHffffHllHtf 

1191 t PATCH TO ADD DATE TO FILE NHEN OPENING 
C57f I 192 ORS AIH6 
C57f 7ED93C 1193 m F ILDAT PUT DATE INTO FILE 

tl94 ....... 
1195 t PATCH FOR DSKINI EXTRA TRACKS 
1196 ftfftfftfftfffffftfftffftfffttttt 

0571 1197 ORS Ame 
0571 9191 1198 C"PA <NTRACK 

1199 I 

0594 12" ORS Am I 
0594 9181 1211 C"PA <NTRACK 

1212 ' 
0446 9213 ORS AH27 

1214 t F I X  OSKlt/DSKOt TO ALLON UP TO 41 TRACKS 
0446 27 1215 FCB 39 TOP TRACK NU"BER 

9216 ' 
D4AB 1217 ORS AH28 FIRST LINE OF DSK!Nl 
D4AB 1613DE me LBRA DSK!Nl SOTO NEN CODE 

1219 1 DID HAVE LBEQ fA61F 
f21f ' 
9211  •PATCH BACKUP 

0192 1212 ORB AH23 
0182 7EDBAC 1213 J"P BCKPAT BACKUP PATCH 

9214 t RETURN TO AH24 
1215 I 
1216 t THIS PATCHES BACKUP SYNTAX CHANBES 
t217 t MKE TRACK COUNT A VAR 1 ABLE 

DlAF 1218 ORS Aff2S 
DlAF 9681 1219 LOA <NTRACK NAS LOA 123 

mt • 
f221 t THIS PATCHES KILL TO CHECK FOR ERASING FILE 

C6CB 1222 ORS AUi I 
C6CB 7EDBD4 1223 J"P K ILLCK DO KILL CHECK CODE 

1224 ' 
122S tttttFollowing patches set the drive step rate 

1226 •Affects all dri ves, select rate of slo•est drive 
1227 ' 

D6CD me ORS AU33 RESTORE step rate 

D6CD f2 f229 FCB 2 =2hSi 3=3ftS; 1= 121S; l=61S 
me 

0723 1231 DRS AH34 SEEK step rate 
0723 16 1232 FCB 1 1 6  =281S; 117=3hS; 115= 1215; 1 I 4=61S 

f 2JJ Ifft It Hf t ttt Ht t tf t It ft tf Htt t tt Hf t Hf t t 

1234 • P•tch code to ex i st i ng co11ands 
1235 I 
em ' ALL NEN CODE RESJDES IN THE UPPER 
1237 t AREA OF D 1 SK RO" NOT USED 
me I BY DISK BASIC, STARTIHG AT 
1m • Ams. 

0700 1241 ORS Ams 
1241 ' 
1242 I 
1243 ttttttttfffftftttltttfttt 

1244 t PATCH FIXES THE BUS IN  PCLEAR 
f245 I 

1246 I 
1247 I 
me I DO ROUTINE, F IX  IS TO REVJSE PARSER POINTER 
1249 1 AT IA6 FOR CHANGE IN LOCATION 
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.. · ; Jt ��iii ..... . ..... . ;:1:!, . .r�;l rn1 . .... - ------�-.. �----.. _ .. · ·:m:h1. 'Megamunk 
3 21  tape SU . S S  32K d i s kS 23. 9 S  

1 00% mac h i n e  language fast action game As a sol
dier! mon key you m ust save t h e  forest of Ledonia from 
t h e  evi l  mammoth spiders.  avoid t he f a l l i n g  coconuts .  
save t l1e sacred b i rds a n d  recover Ledoni a ' s  treasure . 
Mega m u n k  has 1 1  d ifferent sc reens with m u l t i pl e  col
o rs and " fo u r  voice " m u s i c .  A R EAL chal lenge.  (Joy
st ick required) 

I 1111YI 
I l l  117. 95 

A numeri c keypad for your COCO for only S 1 7 .95? I m 
possible? 1 O K E Y  1s 1 00% posit i on 1ndependen1 mach ine 
language software that  turns a port ion of you r  keyboard 
in to a n umeric keypad 1 O K E Y  1s useful  when typing 1n 
t hose long DAT A statements wit h  lots of numbers o r  when 
enter i ng numer ic data with any BASI C  program ( Note · 
1 OKEY does not fu nc tion wi th  IN KEYS stateme nt s ) . The 
1 OKEY package contains the fol low ing: 1 - 1  OKEY a ma
chine language prog ram that loads a t  the top of 1 6K . 
2 - G E N  a program to generate yo u r  own custom version 
of 1 O K E Y .  3- D E MO a simple graphing program wit h  
wt11ch to practice w i t h  t 1 1e 1 O K E Y  prog ra m . 

ORDERING 1 N r o  

• Aud $2 f o r  st11pp111g a n d  11and t 1ny 
• Ula l1 res1denls add 5 75% sa les tax 

• We accepl checks . money orde rs . VISA and 

MASTE.R CHARGE Order lJy pt1011e 80 I -�7 1 - b023 
(ca ll 6.30 10 1 0  pm MDT fo r technrcal 11110 ) 

• we carry many ot11er l ine proyrarns . please cal l  or 

wrote lor our f lyer � · ���� I · 
�@lcr=ilJ��?�8 I �8�?�r:f II� 

1 060 Buddlea Drive 
Sandy , Utah 8 4 0 7 0  

September 1 984 

RAIN.BOW 
,·1 1: 1 11 11· .-. 1 11 '1'\j ... �l 
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fflDISK DRIVES DISK DR IVES DISK DRIVES DISK DR IVES DISK DRIVES DISK DR IVES DISK DR IVES !2 
� a: 
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!II: 
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Super Sale on New Disk Drives 
Introducing 

MEGADISK 
5 t o  2 0  Megabyte , ready t o  run o n  t h e  TRS 

80 Model I/Ill/IV I 4P , color computer , 

l . B . M .  PC,  Apple ,  Franklin 

C/l " 
c :::D 
< m C/l 

c 
c;; " 
c ::c 
< m C/l 

c 
c;; " 
c :::D 
< m C/l 

c 
C/l " 
c :::D 
< m C/l 

"' w 
� 

DRIVE A HARD BARGAIN
™ 

Complete Systems Starting at $999 .95 � 
a: 
0 
!II: 

Call Toll Free Ordering 1-800-343-8841 i 
< "' 

0 

"' w 
� a: 
0 
!II: 
� 
0 

"' w 
� a: 
0 
!II: 
� 
0 

High Quality Lowest Price 

Drive 0, 1 ,  2, 3 
for the 

Color Computer 

Disk Drive Upgrade 
for model I l l/IV easy to install system 

"' w Starting at � 
� a: 
0 

Starting at $199.95 Call for new lower price 

!II: "' 
E 

SOFTWARE SUPPORT , INC . 
One Edgell Road , Framingham, MA 0 1 70 1  (6 1 7) 872-9090 

C/l Hours:  Mon.  thru Fri.  9 : 30 am to 5 : 30 ( E . S . T . )  Sat . I O  am to 4:30 pm 
Service! Service ! � DEALER INQUIR IES INVITED. CANADA 

a: c TERMS: MICRO R.G .S .  I N C. 
!111:: M . C . / Visa/Amex and personal 75 1 ,  CARRE V I CTOR IA,  SUITE 403 

� checks accepted at no extra charge. MONTREA L, Q U E B EC, CANADA,  H2Y 2J3 
0 C.O.D.,  please add $3.00. Regu lar Tel. (51 4) 845·1 534 

Shipping: Please call for amount.  

"' w Not responsible for typographical errors. Canadian Toll Free 800-361 ·51 55 

A ll in stock products are shipped 
within 24 hours of order. 
Repair/ Warranty service is perform
ed within 24 hours of receipt unless 
otherwise noted. We accept C.O.D., 
foreign and APO orders. School 
and D&B corporate P. 0.s accepted. 

� ·TRS/80 Registered Trademark Tandy Corp. IBM-PC Registered I BM Corp. Apple Registered Trademark Apple Computer Corp.  
a: 
0 

DISK DRIVES 
Fran klin Registered Trademark Franklin Corp. Max/80 Registered Trademark Lobo I n t .  

DISK DR IVES DISK D RIVES DISK DRIVES DISK DRIVES DISK DR IVES DISK D RIVES 
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f3 DISK DR IVES D ISK D R IVES D ISK D R IVES DISK D R IVES DISK D R IVES D ISK D R IVES DISK D RIVES c 
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Super Sale on New Disk Drives 
Starting at $169.00 ! 

" 
c 
:ti 
< m (/) 

c 
c;; "' 
c 
:ti 
< m (/) 

c 
c;; 
" 

� Tandon 
::.::: 
(/) 

Siemens - Remex - MPI -· Teac - Sh ugart - Tabor � 

c 40 or 80 Tracks - Single or Dual Head - New 3 Y2 " Drivettern 

Our Disk Drives are Capable of  Single and Dual Den s ity Operation 

< m (/) 

(/) c � The NEWEST Technology Capable o f  Operating on Most Popular Computers c;; � Drive a Hard Bargain ! !™ For your TRS/80, Color Computer, IBM, Apple,  Franklin � 
:ti � 5 M . B . -20 M . B .  Complete Systems . . . . . .  from $999.95 < - m 

0 Diskette Breakthrough - 10 Pack in Library Case - $�Lo���•cE en 
(/) c � SA VE ! !  PLEASE CALL FOR OUR MOST CURRENT PRICE REDUCTIONS .  en - " 
� TOLL FREE O RD ERIN G  GENERAL A N D  TECHNICAL � � 1-800-343-8841 1 -617-872-9090 
c 

(/) w 
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(/) w 
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(/) 
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Disk Drives (0 1 23 )  TRS/80- I BM-Apple - TI Franklin-Max/80-LNW . . . . .  .,.. 
M odel  1/ 1 1 1/ IV Upgrade (Disk Drives - Memory) . . . . . . . . . . . . . . . . . . . . . .  .,.. 
Printers - Daisywheel/Dot M atrix . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .,.. 
Percom Double Density Controller (Model I )  . . . . . . . . . . . . . . . . . . . . . . . . .  .,.. 
Color Computer Printer I nterfaces . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .,.. 
Disk Drive Operating Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .,.. 
Repair Services Now Offered - FAST Turn-a-Round . . . . . . . . . . . . . . . . . .  .,.. 
Apple/Franklin Compatible Add-On Drives with Case & Cable . . . . . . . . . .  .,.. 
Diskettes in  Library Cases . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .,.. 
DISK DRIVE CASES AND POWER SUPPLIES . . . . . . . . . . . . . . . . . . . . .  .... 

Printer Buffers 8K to 5 1 2K . . . . . . . . . . . . . . . . . . . . . . . . . . .  starting at $ 1 43 .95 
Holmes M odel  I / I l l  Speed-up Mod . . . . . . . . . . . . . . . . . . . . .  s tarting at $90 . 00 
Cables - Printer /Disk Drive . . . . . . . . . . . . . . . . . . . . . . . . . .  starting at $23 .00 

Warranty o n  Disk Drives - 6 Months to 1 Year 

CALL 
'TOLL 
f REE 
f OR 
NEW 

< m (/) 

c 
c;; 
" 
c 
:ti 
< m (/) 

c pRICES c;; " 
c 
:ti 
< m (/) 

c 
c;; 

SOFTWARE SUPPORT , INC .  
" 
c 
:ti 
< m (/) One Edgell  Road, Framingham, MA 0 1 70 1  (6 1 7) 872-9090 

Hours :  M o n .  Lhru Fri. 9:30 am Lo 5 :30 ( E . S .T.)  Sat. 10 am Lo 4:30 pm 

� DEALER INQU IR IES I N VITED. CANADA 
M IC RO R.G.S.  I N C. 

Service! Service! 
All in stock products are shipped 
within 24 hours of order. 
Repair/ Warranty service is perform
ed within 24 hours of receipt unless 
otherwise noted. We accept C. O.D., 

foreign and APO orders. School 

and D&B corporate P. O.s accepted. 

c 
c;; " 
c a: 

c 
::.::: 
(/) 
c 

(/) w 
� a: 
c 

TERMS: 
M . C . /Visa/ Amex and personal 
checks accepted at no extra charge. 
C . O . D . ,  please add $3 .00. 
Shipping: Please call for amount.  
Not responsible for typographical errors. 

751 ,  CAR R E  V ICTO RIA,  SU ITE 4Q3 
MONTREAL, Q U E B EC, CANADA, H2Y 2J3 

Reg u l ar Tel. (51 4) 845·1 534 
Canadian Toll Free 800-361 -51 55 

TRS/80 Registered Trademark Tandy Corp. I BM -PC Registered I BM Corp. Apple Registered Trademark Apple Computer Corp. 
Franklin Registered Trademark Franklin Corp. Max/80 Registered Trademark Lobo I nt .  
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9251 t OF BASIC 
f251 I 

D7DD BICI 1252 PCLEAR C"PA ltCf IS IT PCLEAR? 
D7DF 112bfb4B 1253 LBNE A!t2t NO, EX I T  TO PREVI OUS HOOK 
om 9D9F em JSR m PARSE OVER PCLEAR TOKEN 
om aoam 1255 JSR 18718 GET � EVAL. IST ARG. 
D7E8 50 em TSTB I S  I T  ZERO' 
D7E9 274E 1257 BEQ FCERR YES, SO ERROR 
D7EB C l l  I ms me 1 1 7  I T  I S  > l b' 
D7ED 2HA 1259 BHS FCERR YES, ERROR 
D7EF em mt LDA lb "ULTIPLY BY 15l! t l  SCREEN! 
D7F1 JD f2bl KUL b•25b• 15lb 
D7F2 DBBC 12b2 ADDB IBC ADD TO START OF 
om !F9B em TFR B , A  ISRT BRAPHI C  SCREEN 
om cm f2b4 LDB I I  
D7FB IFl2 12b5 TFR D, y COPY THIS+!  TO Y 
07FA lt9387 t2bb C"PO 187 IS  THIS  PAGE RESERVED' 
D7FO 25JA t267 BLO FCERR YES 1 SO ERROR 
07FF 9ll9  ms SUBD 1 1 9  SUB. START O F  BASIC 
DBI! !Fil 12b9 TFR o , u  SAVE VALUE TmDRAR IL Y 
D81l 0318 t27f ADDO 1 1 8  ADD E N D  O F  BASI C  
D8'5 1F'1  '271 TFR D,  I SAVE NEW ENO ADDRESS 
D8t7 cmce 1272 ADDD 1211 STACK S l ! E  
OBIA 9l21 1273 SUBD 121 STACK TOP ADDRESS 
OBIC 2428 1274 BHS FCERR NO ROO", ERROR 
OBtE BDIB 1275 BSR DIRECT CHECK I F  D I RECT 
DBU 271b em BEQ L I  YES S O  DIRECT N O  F I X  
DB l2 !Fll 1277 TFR U ,  D RECOVER OFFSET 
081 4  DJAb me ADDD I Ab REVISE PARSER POINTER 
OBl b  ODAb 1279 STD I Ab AND SAVE IT 
081B mm 1281 LI m 19bB4 CONTINUE PCLEAR ROUTINE 

12BI • 

1282 •THIS CHECKS IF IN DIRECT HOOE, != I  IF SO 
DBIB 3411  1283 DIRECT PSHS I PRESERVE A AND B 
DBI D  me 1284 LDX tbB SET L I  NE NU"BER 
DBIF llfl em LEAi 1 , 1  I S  I T  IFFFF? 
0821 35 11  12Bb PULS I RECOVER D 
DB2J l9 1287 RTS 

1298 tttttttttttttftttttttttttt 
em em IFEQ REV DOS I . I  

m e  • PATCH F l lES A mILAR BUS 
1291 . IN THE F ILES CO"MND 

0824 9318 1292 F ILES SUBD <llB END OF BASIC ADDRESS 
em I D HAS OFFSET DUE TO HOVE OF BASIC 

DB2b J41b em PSHS A,  B SAVE RESULTS 

�Ge �t 9 v���%�ci-
��"\� \).\\ - The 

Incredible New 
Football Simulation 

for the Color Computer! 
* Pass, Run, or Kick - You call the Plays ! 
* Compete with friends or challenge the computer. 
* Contains extended basic and non-extended basic 

versions for 1 6K cassette color computers. 

Send $ 1 6.95 {check or money order) for each game (Colorado 
residents add 3 112% sales tax) .  Allow four weeks for delivery. 

- - - - - - - - - - - - - - - - - - - - - - - - -
I Big B Software I I P. 0. Box 91  

I Broomfield. Colorado 80020 I I 
I Please send me - -- game(s) @ $ 1 6.95 each.  I 
I Name ____ I I I 
I Address __ I 
I ' \ City, State. Zip _ _ _ , , _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ; 

84 THE RAINBOW September 1 984 

0828 BDFI 1295 BSR DIRECT CHECK I F  DIRECT "DOE 
DB2A 27fb f29b BEQ SKIP  YES  so DIRECT  co""AND 
D82C Em em LDD , s  SET D OFF STACK F I X  OFFSET 
D82E OlAb ma ADDO I Ab ADD TO PARSER POINTER 
DBlt DDAb em STD IAb SAVE I T  
0832 l5eb tm SKIP  PULS A, B RECOVER OFFSET 
DB34 om 8311 ADDO ( 1 1 9  ADD B A S I C  START ADDRESS 
DBlb 7EDIE8 em m IDIEB CONTINUE F ILES CODE 

em ENDC 
9394 . 

0839 mm em FCERR JKP IBHA 'FC ERROR 
tltb t 
8317 lftttfttfftfftttftttttttt 
1318 • F I LE DATE TO D I RECTORY 

mc mm t389 F I LDAT STA 197b F INISH NHAT NAS OOINB 
DBlF Am 131 9  STA 2 , U  D ITTO 
os41 mm e l l !  LDD DATU" BET DAlE 
0844 ED45 ll12 STD 5 , U  PUT INTO BUFFER 
DB4b 7EC575 em J"P Am7 CBNTINUE OPENING F I LE 

1314 lfttttttttftttftttltftlft 
lll5 • D IR  cotund revisions 
!lib • 
131 7  t 
931 B tttttttttttttttttttttttt1ttttttt1ttttttttttt 
ll 19  • d i r!ctory output of f i l !  crution date 

0849 3414 em l!NHLD PSHS B SAVE GRANULE COUNT 
DB48 BDBDCC el21 JSR IBDCC OUTPUT IT TO SCREEN 
084E BOCC41 em JSR SPACE OUTPUT I SPACE 
0851 l594 1323 PULS 8 RECOVER BRANULE COUNT 
om cm em ma 19 HON mY DIGITS' 
Dm ml 1325 BHI ATCLH DON! NEED EXTRA SPACE 
D857 BDCC41 em JSR SPACE OUTPUT A SPACE 
om AEb2 em ATCLH LOX 2, s SET DIRECTORY PNTR 
D85C ECBBll 8328 LDD lb, I BET DATE FROH D I RECTORY 
DB5F 341b 1329 PSHS D SAVE VALUE 
DBbl Cb!B em LOB 18 SEE I F  ROOH FOR STRING 
DBb3 BDB58F m1 JSR IB5eF NON! RETURN IF NOT 

1332 ti POINTS TO STRING SPACE 
DBbb 35eb 1333 PULS D SET DATE AGAIN 

em • JSR DATOUT PUT DATE IN I T  tREF 5J 
OBbB CbFB em LDB 1-8 CHARACTERS TO F i l  
DBbA AbB5 IJ3b OUTCHR LOA B, I SET CHARACTER 
DBbC BDA282 1337 JSR CHROUT OUTPUT I T  
DBbF SC em INCB REDUCE COUNTER 
DB7f 2bFB 1339 BNE OUTCHR DO SOHE HORE 

930 ftftttfffftffttfffffffffttttttttt 
8341 t DIRECTORY PAUSE TO SCREEN ONLY 
em • 

0872 0DbF em TST DEVNUH CHECK IF TO SCREEN 
0874 2b!S em BNE CR DON'T PAUSE IF DIR NOT TO SCREEN 
DB7b 7AllD5 em DEC LC DUNT DECREASE CURRENT LI NE COUNT 
0879 2bll em BNE CR OUTPUT NEXT LI NE 
0878 BOAIBI em iAIT JSR SET KEY SET KEYBOARD ENTRY 
DB7E me 8348 BEQ WA I T  I F  NONE YET 

1349 • 
DBS! 8113 em CHPA 13 IS I T  BREAK' 
OBB2 2be2 m 1  BNE NOTBRK NO

. 

0884 J2b4 em LEAS 4 , S  RE"OVE OLD RETURN 
em t ANO I LEFT ON STACK 
Im • 

DBBb cm em NOTBRK LOB l l b  REST LCOUNT 
DBBB F711D5 Im STB LCOUNT 

• DBBB 39 em CR RTS 

9358 tttfffffffftttttfftt 
em tt PATCH DSK I N l l  TO FORM! UP TO 41 TRACKS 
e3be tt SYNTAX IS DSK IN I  drive , nutber of t"ck s , s k i p  factor 
ml tt NU"8ER OF TRACKS I S  JS - 49,  DEFAULTS TO 35 

OBBC I 027CDBF em DSK I N I  LBEQ IA6 1 F  D N  ERROR 
0891 BDD!b9 em JSR AH22 CHECK FOR e-J DEVICE I 
om cm t3b4 LOB m DEFAULT I OF TRACKS 
D89S 9DAS ms JSR IAS ANY MORE ON INPUT LI NE' 
0897 27el e3bb SEQ NOVALS NO HORE VALUES 
0899 BDB738 em JSR 18738 SET TRACK VALUE 
DB9C 8083 me NOVALS BSR TRKCHr. CHECK FOR VAL I D  DRIVE I 

03b9 • 
om mm em JHP A!829 RETURN TO REGULAR CODE 

eJ71 • 
D8AI C l 23 0372 TRKCHK C"PB m LONES! LEBAL VALUE 
DBA3 2594 9373 BLO FCERR 'FC ERROR 
OBAS Cl28 0374 ma 149 H I GHEST LEGAL VALUE 
DBA7 me 0375 BHI FCERR 'FC ERROR 
DBA9 0789 037b STB NTRACK SAVE IN  TEHP BUFFER 
OBAB 39 em RTS 

8l78 ' 
0379 ftfffttttttffttffftttt+t 
llBI tttt PATCH TO BACKUP tttt 
e3BI • 

OBAC 3414 em BCKPAT PSHS B SAVE SOURCE DRIVE NO, 
OBAE cm em LOB m DEFAULT TRACKS 
DBBI D7Bt em SIB NT RACK SAVE DEFAULT VALUE 
DBB2 3514 1385 PULS RECOVER SOURCE DRIVE NO. 



Fro m t h e  p ro g ra m m e r  that bro ug ht ZAXXON .  
to t h e  Color  Com pute r , . .  o-N�est 

M o reton Bay Software p ro u d ly p rese nts Q:F 
BJO R K  BLOC KS. see us a t  �R/NCETON 

An incred ib le graph ic  uti l ity! Now you can design grapics j ust l i ke the masters . You can even an imate! User fr iend
ly .  Precision drawing.  Prec ision color select iqn .  Fu l ly menu dr iven .  Only one joyst ick needed for men u selection 
and graph ic  creat ion .  Compressed data storage or load and save 6K b inary fi les .  Almost impossib le to crash . 
Create your  own graphic adventure screens .  Lim it less appl icat ions i n  commun icat ion ,  educat ion and prog ram 
development. 

Picture created with BJORK  BLOCKS 

DOUBLE D R IVER 
The BEST mon itor driver ava i lab le ,  un l i ke some monitor 
dr ivers the Double Driver provides TRUE  monochrome 
and color composite output .  Audio Output. Solderless 
instal lation .  $24.95 

64K U P G RADES 
Instantly access 64K v ia MIL Total l y  solder less k i t to 
upgrade E Boards .  Kit inc l udes e ight 4 1 64 pr ime ch ips 
and ch ips U29 and U 1 1  a l ready soldered . E Board Kit 
$69 .95 
Color Computer I I kit requ i res solderi ng .  $64 .95 

MORETON BAY SOFTWARE 
A Division of Moreton Bay Laboratory 

3 1 6  CASTILLO STRE ET 
SANT A BAR BARA, 
CAL IFORNIA 93 1 0 1 

(805) 962-3 1 27 

Order ing in formation 
Add $2.00 shipping and handl ing per order . We ship with in 24 hours 
on receipt of order . Blue Label Service avai lab le . Cal i fornia res idents 
add 60/o sales tax. 

Requ i res 32K Extended Basic 
(64K for an imation) 

$34 .95 Tape or D isk 

GRAPH I COM 
The perfect l i ne  drawing companion to BJORK BLOCKS. 
You must see this program to bel ieve i t !  Create pictu res 
and text on the same screen .  Now you can create pictures 
as good as any graph ic  you have seen on the color com
puter .  Write graphic adventu res or educational programs. 
Requ i res 64K EXB, D isk Dr ive and Joy Sticks $29 .95 

SPECIAL: Bjork Blocks and Graphicom $55.00 

MORE B U SI N ESS -Ver 3 . 1 2  The preferred business 
package .  Completely in teract ive.  Genera l  Ledger. 
Accounts Rece ivable. Accounts Payable .  Customer 
Statements. Ma i l i ng Labe ls .  Profit/Loss. Balance Sheet 
Statements . Our  most powerfu l  bus i ness package . Buy 
the best! 

32K Disk R/S DOS $99.95 

TRIVIA AN D SOM E  S IGNI FICA 
Get 40% more question at 66% the cost! 

Great fami ly or party game.  More than 1 900 questions in 
n ine cataegories. 

H ISTORY ENTERTAINM ENT ANIMALS 
SC I ENCE AND TECHNOLOGY 

SPORTS AND GAMES ART AND MUSIC 
LITERAT U R E  AND LANG UAG E 

POLITICS AND PLACES 
MATH EMATICS AND COMPUTERS 

Chal leng ing , educat ional and even funny at  times. Best 
of a l l , you get the ut i l ity the programmer used to create 
these quest ions.  Al l ready for you to create your own 
chal lenges. Make up questions about fami ly h istory, h igh 
school basketbal l  scores or you r favorite TV series . 
Parents and teachers can use th is  to deve lop their own 
educational f i les .  

1 6K EXTEN DED BASIC CASSETTE $1 9 .95 
32K EXTENDED BASIC D ISK $21 .95 

*Zaxxon Reg TM Sega Corp . 
* * Color Computer Reg TM Tandy Corp. 



DYNAMITE-FM 
"THE CODE BUSTER" 

disassembles any 6809 or 6800 
machine code program Into beautiful source 

• Learn to program l ik� the experts! 

• Adapt existing programs to your needs! 

• convert your 6800 programs to 6809! 

• Automatic LABEL generation . 

• Allows specifying FCB'S, FCC's, FOB'S, etc. 

• constants i n put fro111 DISK or CONSOLE. 

� 
RAINBOW CERTIFICATION SEll.L 

• Automatically uses system variable NAMES. 

• output to console, printer, or disk fi le.  

• Avai lable for al l  popular 6809 operating systems. 

FLEX™ s 1 00 per copy; specify 5" or 8" d iskette. 

os-9™ $1 50 per copy; specify 5" or 8" d iskette. 

u n iFLEX™ 5300 per copy; 8" diskette only.  

For a free sample d isasse m b l y  that' l l  convince 
you DYNAMITE + i s  the worl d ' s  best d i sassembler, 
send us yo ur n a m e ,  a d d ress, a n d  the name of 
yo ur o perating system. 

•• , Co Co i• OS-9 l\� VEBSIOI 

$59.95 
DISASSEMBLES OS-9, F LEX, DOS FILES 

Order your DYNAMITE+ today! 

see your local DYNAM ITE + deal er, o r  order di
rectly fro m csc at the address below. we accept 
tel e p h o n e  o rd ers from 1 0  am to 6 p m ,  Mon day 
through Friday. Call us at 31 4-576-5020. Your VISA 
or Mastercard is welcome.  Orders outside North 
America add SS  per copy. Please specify diskette 
s ize for F LEX or OS-9 vers ions.  

computer Systems center 
· 1 3461 Ol ive Blvd. 

Chesterfield, MO 6 301 7 
(31 4) 576-5020 

UniFLEX software prices include maintenance 
for the first year. 

DYNAMITE + is a trademark of computer Systems center. 

r •. . .  1 t ; 
FLEX and UniFLEX are trademarks of TSC. 

05·9 is a trademark of Microware and Motorola. 

Dealer I nquiries welcome. 
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l VISA j 

DBB4 9DA5 
DBB6 2719 
DBeB 812C 
DBBA me 

DBBC cm 
DBeE BDe26F 
DBCI eDDl69 

DBC4 3494 
DBC6 9DAS 
DBCe 27fS 
DBCA eDe73e 
DBCD BDD2 
DBCF 3594 
DBDI 7EDIBE 

DBD4 BDC65F 
DeD7 BDC6BB 

DBDA 34 16  
D0DC BDD0IB 
DBDF 2638 

DBE! cm 
D0E3 BEDBFD 
DBE6 BDB9A2 
DBE9 BDAIBI 
DBEC BDA282 
DBEF 3412 
DBFI BDB9SB 
DBF4 3502 
DBF6 e!S9 
DBFB 2714 
DBFA 3516 
DBFC 39 
DBFD S3 
om 44 

om BED9e7 
091 1  cm 
om BDB9A2 
D916 BDB9SB 
091 9  351 6  
D9 1 B  7EC6CF 

D91E 43 
D921 C4 
D922 S7 
0926 C5 
0927 46 
D92A D4 

D92B 53 
om D7 
D92F 50 
D93! 01 
0932 4 1  
D m  CF 
D9l6 53 
D939 DI 
D93A 45 
D9lF D3 
094e 42 
D94l C4 
D944 4C 
D947 D2 

0948 Sf 
D94F CC 

1386 JSR m ANY "ORE ON LINE? 

1387 BEQ BUPOUT NO SO E X I T  

1388 C"PA I' ' LOOK FOR A co""A 
1389 BEQ GTTRK YES SO SET NO OF TRACKS 
em f LOOK FOR 'TO' TOKEN 
9391 LOB llA5 'TO' TOKEN 
em JSR IB26F CHECK FOR 1 1  SN ERROR IF  NOT 
em JSR A9!22 get second drive and check i t  
e m  • no" Me have second drive in b 
1395 ttffttlfftltftffttfttttt 
em t NON SET NO OF TRACKS 
em STTRK PSHS B PRESERVE SECOND DRIVE I 
ma JSR SAS ANY "ORE ON LINE' 
em BEQ BUPEXT NO SO CONTINUE OLD CODE 
em JSR IB73B PARSE , GET VALUE 
m 1 BSR TRKCH� FOR VALID DRIVE I 
em eUPEXT PULS B RECOVER SECOND DRIVE VALUE 
em euPOUT JKP Ate24 CONTINUE OLD CODE 
9484 HIHtttttfttltttttftt 
ms f REVISE KILL ROUTINE TO CHECK FOR ERASURE 

em • 
em K I LLCK JSR Aem CHECK FOR F ILE 
ma JSR AUl 0  D ID  N E  GET A MATCH? 
em ' WON'T RETURN HERE IF NE D IDN ' T  
em PSHS X , A , B  SAVE REGISTERS 
e41  I JSR DlRECT onl y  con f i r a  i n  direct 1ode 
em BHE HD CNF Dont confiro delete 

em LOB 1 1 8  CHARACTER COUNT 
e4 14  LOX ICHmG POINT TO msAGE 
em JSR STROUT OUTPUT THlS  
9416  JSR GET KEY GET ANSNER 
8417  JSR  CHROUT OUTPUT 1 1  
84 18  PSHS A SAVE I T  
04 19  JSR  RETURN OUTPUT A CR 
me PULS A SET RESPONSE 
0421 mA l ' Y  IS  1 1  YES 
8422 BEQ CONFRM COHFIR" DELETION 
em PULS X , A , B  
1424 RTS E X I T  AND DOH' T DELETE 
em CHKMSS FCC lSURE IY/HI '! 
em CNFMSS FCC I DELETE DI 
0427 f 
em COHFR" LDX ICHFMSG POINT TO CONFIRM m�AGE 
em LOB 17 CHARS IN I T  
e m  JSR STROUT OUTPUT THIS 
ern JSR RETURN PLUS A CR 
em HOCNF PULS X , A , B  RECOVER REGS 
em m AU l2  CONT 1 HUE K I  LL  COMAHD 
8434 fttttt ff t ft If ttttttttttttttffttttttttt 
em f COMAND TABLE AND JUMP CODE 
1436 • 
8437 ' 

f4J8 lftttt tt ti fftt tttHff ftttf tftt ff tftttHf f Ht 
em • �DDED BASIC COMMANDS AND FUNCTIONS 
8440 Hf tfttttt tttt tt f ft ttttttttttf fttt tftt Htttt 
9441 • 
em f 

em • CO"MND TABLE 
9444 • 

em CO"TBL FCC /COLI 
em FCB ' D+ I 2B 
9447 FCC /WPOK/ 
ma FCB ' E+l20 
8449 FCC /FAS/ 
me FCB ' T +l20 
mt FCC /SLO/ 
em FCB ' N+ 1 2B 
em FCC /XE/ 
em FCB ' Q+ 1 2B 
em FCC /AUT/ 
em FCB ' 0+ 1 28 
em FCC /SWA/ 
me FCB ' P+l2B 
8459 FCC /ERROR/ 
me FCB ' S+ l 2B 
e461 FCC /BAU/ 
em FCB ' D+ l2B 
em FCC /LDI/ 
m4 FCB ' R+l2B 
ms • 
1466 IFDF PARPRT ASSE"9LE FOR PARALLEL PORT 
em •KEEP THIS  LAST IN LIST FOR TOKEN COMPATAB I LITY  
8468 FCC /PARALLEi £REF 6 1  
em FCB ' L+ 1 28 !REF 7J  
em EHDC 
e471 • £REF 6 & 7 :  If no condi t i onal asse1bler and 

8472 • paral le l  port is used, delete IFDF and ENDC 
8473 • l i nes.  If not used, delete all 4 l i nes , ]  em • 
9475 ..... 
1476 • co""AND JU"P TABLE 



09't 
om om 
09'2 OA4F 
om om 
09'6 OA51 
rme om 
om OA53 
MSC om 
M5E DA54 pm om 
M62 om 

om om 

D966 

ms 

D966 53 
D96A M 
D968 44 
D96F M 
D97t 45 
Dm C5 
om 45 
om cs 
tfft 
097A 45 
om A4 

098t 51 
D994 CB 

0985 

tm • "UST BE IN sm ORDER AS co""ANDS om om tm FUHDSP FOB SCAN 
me • °'87 OA5A em FOB DATE 
em CTABLE EQU • TABLE START 0989 DA5B 1524 FOB ERRLIN 
mt CO"DSP FOB COLD COLD RESTART om om em FOB ERR COD 
t481 FDB NPOKE fftf 9526 IFEQ REV 
tm FOB FAST D'ISD DA5D 1527 FOB ERNm 
t483 FOB SLDN me ENDC 
t494 FOB m D'ISF tS29 ARS"RK EQU • 
tm FOB AUTO 953e • put • I I  functions •i thout •n .rquunt •bov! 
tm FOB SNAP 1531 • thi • tqu1tt em FOB ERRC"D om om tm FOB NP EEK 
me FOB BAUD 0991 tm NTBLEX EQU • TABLE END em FOB LDIR PRINT DIRECTORY t534 ....... 
mt • fff6 em NU"FUN EQU !NTBLEX-NTABLEl /2 NO. OF FUNCTS 
1491 •KEEP THIS LAST IN  L IST FOR TOKEN CO"PATABI L I T Y  1536 ftffHHHHlftfftffttttffHttllffttfftfttft 
1492 IFDF PARPRT ASSmLE FOR PARALLEL PORT Im t THIS  IS EXECUTED DURING STARTUP 
1493 FOB PARA CREF SJ  me • 
1494 ENDC 1539 • Output r!vi si  on b•n�rr 
e495 • CREF B:  II no cond i t i on•I uu1bl!r •nd 0991 BEDAfF 9541 ADDCOll LDl IBANNER-1 POINT TO BEFORE BANNER 
1496 t pu11 l ! I  port is used, dtltt! IFDF •nd ENDC 0994 BDB99C m 1  JSR 1899C USE BASIC' S OUTPUT ROUTINE 
9497 t I l nos. I f  not und, dtlth 1 1 1  3 l i nes . I • 1542 fflttftttffttfftftftfft 
me CTBLEX EOU t TABLE END 0997 7Ffl49 1543 CLR AUTOFS SET UP FOR NO AUTO 
1499 ..... D99A 7Ffl4A t544 CLR JNTFLS OLD L I NE REPEAT FLAG 
lset NU"C"D EOU ICTBLEl-CTABLE l /2 NO. OF CKDS D99D 8ED91E em LOX IC0"1BL POINT X TO CO"NAND TABLE 
1511 Httttttttftttttttttft ttttttttttttttttttl flt D9At mm tm LDU lllJE START OF COMAND VECTOR TABLE 
9512 t FUNCTION TABLE D9Al AF41 em STX I , U  SAVE COMAND TABLE ADDRESS 
1m • om em 9548 LOA INUNCND SET NU"8ER OF CONMNDS 
em FUNTBL FCC /SCAN/ D9A7 A7C4 em STA , u  SET I T  JN TABLE 
ms FCB ' 1+129 D9A9 BEDA29 mt LOX ICONCOD co""AND CODE em FCC /DATE/ D9AC AF43 m1 STX 3 , U  
9m FCB ' 1+12B 1552 ............ 
me FCC /ELIN/ D9AE 8616 em LDA INUNFUN SET NU"8ER OF FUNCTIONS 
9m FCB ' E + I 29 0981 A745 tm STA 5, U SAVE IT IN TABLE em FCC /ECOD/ 0982 BED966 em LDl IFUNTBL BET FijNCTJON TABLE ADDRESS 
151 1 FCB ' E+I2B om AF46 tm STX 6 , U  SAVE I T  IN  TABLE 
9512 IFEO REV 098? BEDA37 tm LDl IFUNCOD SET FUNCTJON CODE ADDRESS 
em FCC /ENME/ D9BA AF4B me STX e , u  
'514 FCB ' 1+ 1 28 D98C 6F4A 1�59 CLR u , u  S E T  END O F  TABLES FLAG 
1515 ENOC D9BE 9E8277 em LDl 118277 ?SN ERROR 
t516 FCC IWPEE/ D9CI AFCB12 1561 STl 19,U  STORE IN Nm HOOK SLOTS em FCB ' K+l29 om mo 9562 SH 1 � , u  FOR CONS � FUMCT. 
9519 ..... om 6F4F tm CLR 15, U SET TOKEN SROUP TO lERO 
9519 t FUNCTION JUNP TABLE D9C9 9EBA 9564 LDX ZERO 
me • D9CA AFCSl t  em STX 1 6 , U  CLEAR DATUN 
9521 NTABLE EOU t FUNCTION TABLE START 9566 t JSR RESET ERROR TRAP VALUES [REF 9-1 J 

Forget Those Point Spread Blues! 
With Pigski n Pred ictions ! 

Pigskin Predictions, the best-sel l ing NFL Handicapper 
from Rainbow Con n ection Software, is now part of our 
l ibrary. And we're ab�olutely delig hted ! Why wrestle 
with those Sunday point spreads? Let your Color Com
puter do the work for you !  And what a job it does : 

• Men u-driven selection of schedµles, ratings, divi
sion races, predictions or  re�ults by team or week. 
Seven d ifferent reports to screen or  printer! 

• Easy onece-a-week entry of scores-no complex, 
meaningless stats ! 

• Predicts scores of a l l  ga mes for remainder of sea
son each wee k !  

• C a l c u l ates p rojected w o n - l o st records fo r a l l  
weeks. 

• Maintains home field advantcige and power ratings 
for all teams ! 

• 1 984 sched ule data file included free. Or enter the 
schdule you rself. 

• 32K enha nced version featu res dazzling Rainbow 
Writer  screen d i s p l a y ! Seei n g  is b e l i ev i n g .  1 6K 
abridged version included too. 

If you're a footbal l  fan, you'l l  be ab:;olutely cimazed 
at the power of this prog ram. 1 6/32K Extended Basic 
required . Only $35.95 on tape or d isk. 1 984 data tape or 
d isk for previous owners only $ 1 3.95. 

Federal Hill Software 825 William St. Baltimore, Md. 21230 301-685-6254 VISA/MC Welcome 

Septemb�r 1 984 THE RAINBOW 
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D9CD CCDA5F 
D9Df FDl168 

0903 BEFF?b 
om em 
D?DS A784 
D9DA 862C 
D9DC A711 
D9DE em 
om A7tF 

D9E2 CCetCA 
om om 

D9£7 8EDAf2 
090 CEf2DD 
D9ED CHE 
D9EF 3444 
D9f I BDA59A 
D9f4 am 
HH '771 
D9f8 IDB95C 
""' 3514 
D9FD 311F 
D9FF 7EAC7F 

DM2 52 
DAii 
DAlf 52 

tSb7 t REDIRECT ERRORS TO ERRTRP BY CHANBJNB JU"P ADDRESS 
ms •AT tlSF 
tm t LDD IERRTRP JREF Ml 
mt t STD l l SF IREF 9-31 
U71 t IREF 9: Unco111nt •htn ERRORS codt i1 i nth l l tdl 
tm 
t57J I 
tm IFDF PARPRT DO FOR PARALLEL IREF UJ 
t575 t IREF U • 1 1 :  If no conditional assttbl tr •nd 
U7b • p1ra l l •I port is uud, dtlrte JFDF and ENDC 
t577 • l i nts. If not uud, drlth th111 &nd 

t578 • 11 1 l i nts in bthnn. l  

t579 t REDIRECT CALLS FOR OUTPUT YJA IAH21 A282 
tm t TO ALLOW PARALLEL PORT OPERATION. 
1581 LOO IPAROUT PARALLEL PORT ROUTINE 

t582 STD tlb8 
tm t NOW IN111ALIZE PARALLEL PORT 
'584 HftftttffHHftlffftttttlttttttHHHtttfttt 

t585 t BASIC PATCH FOR PARALLEL OUTPUT 
fSBb ttttttttttttttttttttttttttttttttttttttttttut 

t587 I 

1588 I 
t589 t THE UART BAUD RATE "SB 11951 JS SET TO l 10 
mt t ACTI VATE THE PARALLEL INTERFACE. SET 10 ZERO 
1591 t FDR THE SER I AL OUTPUT. TH IS mNS 3H BAUD AND 
tm t HIBHER WILL ACTIVATE THE SERIAL PORT, 1 1 8  OR LOWER 
em t WILL ACTIVATE THE PARALLEL PORT. 
tm t THIS IS  THE DEFAULT CONDITION. 
f5�S tttttttttttttttttttttttttttttffffHtttttt 

f59b t PIA LAYOUT 
em • 
me • 
8m I 
t6H t 

tbll I 
t6e2 t 

em • 
1614 . 
•m 
1616 t 

tm 
me • 
1619 I 

t61f t 

fbl I t 

tm • 
1613 I 
1614 • 
em • 
t616 

FF24 

FF26 

BIT 8 UNUSED INPUT 
BIT I UNUSED INPUT 
B I T  2 UNUSED INPUT 
BIT 3 UNUSED INPUT 
BIT 4 UNUSED INPUT 
BIT 5 UNUSED INPUT 
BIT 6 UNUSED INPUT 
B I T  7 PRINTER BUSY•! 

SET TO 14 FOR ALL INPUTS 

BIT  f PARALLEL OUTPUT 
BIT  1 PARALLEL OUTPUT 
BIT 2 PARALLEL OUTPUT 
BIT 3 PARALLEL OUTPUT 
BIT 4 PARALLEL OUTPUT 
B I T  5 PARALLEL OUTPUT 
BIT  6 PARALLEL OUTPUT 
BIT  7 PARALLEL OUTPUT 

t617 t FF27 SET 10 12C FOR OUTPUTS & CB2 
lb18 
1619 •BUSY IS  ALSO CONNECTED TO CB I BUT NOT USED 
162e •PIA DETECTS BUSY 10 NOT BUSY. TRANSI T ION 
1621 • 
1622 t SET UP PIA FOR PARALLEL PORT 
1623 LDI IDATA POINT X TO PIA 

em LOA ltFF 
em STA , I  SET DATA DIRECTION REG TO IFF 
162b LOA me SET FOR AUTO STRQBE 
1627 STA I ,  X CONTROL REGISTER 
1628 LDA 114 SET UP BUSY PIA 
em STA - 1 , X  POINT FF24 T O  DATA REG 
1638 • SET UP OF PIA comm 
t631 t SET UP DEFAULT BAUD RATE 
1632 LDD fllCA BASICS 121 BAUD 
em STD BDFLAG SET YALUE 
t634 ENOC END CONDIT IONAL fREF 11 J 
em 
'636 tlttttttftttttttttttttt 

t637 •RUN AUTOEIEC FILE 
me •  
1639 LDI IAUTFIL  POINT I TO co""AND LINE 
1641 LOU lt2DD BASIC INPUT BUFFER 
f641 LOB IFILEND-AUTFIL  NU"8ER Of CHARACTERS 
f642 PSHS B , U  SAYE COUNT AND BUFFER PNTR 
f643 JSR tA59A "OYE I TO U 8 BYTES 
1644 LDA •m WAR" FLAB 
1645 STA t7I SET IT 
f646 JSR nm SET O/P PARmTERS 
1647 PULS 8 1 1  CHAR COUNT I BUFR PTR IN I 
1648 LEAi - 1 , 1  BACK OFF POINTER 
1649 m tAC7F STARTUP BASIC 
f65t •RETURN TO BASIC RO" 
1651 AUTFIL FCS /RUN'AUTOElEC' / I BYTE ENDED 
t652 FJLEND EQU • 
t653 BANNER FCS /REY !Cl  1984 C, STEAR"AN<tO>< tD)/ 
1654 fftfttfftHHfHftttflftttflfttttttttttttttf 

1655 I co""AND CODE 
1656 •Thh 11 txtcuhd during tok1n inhrprehtion 
1657 t to jutp to corrtct codt 
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me •  
DA28 BIES tm CO"COD mA IHJTOKN+NU"C"D HIGHEST LEGAL CODE 
DA2A 2m mt BLS GOODYL BOT A GOOD YALUE 

fib! I 
JJA2C 7EB277 f!b2 SHERR J"P >t8277 ?SN ERROR JU"P 

tbbJ I 
DA2F BEDm tbb4 BDDDYL LOI ICO"OSP POINT TO DISPATCH TABLE 
JJA32 81£1 tbb5 SUSA IHITOKN+I LOWEST TOKEN lN RANGE 

lbbb t �KES A HAYE OFFSET INTO DISPATCH TABLE 
DA34 7EADD4 tm J"P >tADD4 CALCULATE AND EXECUTE IT  

om cm 
DAJ9 22FI 
DA3B cm 
DA3D CUB 

DA3F 2Fl7 

DA41 3414 
DA43 BDB262 
DA46 35t4 
DA48 mm 
DA48 7EB2CE 

DA4E 39 
DA4F 39 
om 39 
DA51 39 
om 39 
om 39 
om 39 
om 39 
om 39 
DA57 39 
DA58 39 
DA59 39 
om 39 
DA58 39 
om 39 
DA5D 39 
om 39 
om 39 

1668 .......................................... .. 

e669 t FUNCTION CODE 
t671 tlhi 1 i 1 txtcuhd during token i nterpretation 
1671 I to jutp to correct code 

1672 I 
1673 FUNCOD C"PB tt4E+l2tNU"FUNI 
lb74 SHI SHERR SAD CODE 
Im SUBB lt51 LOWEST FUNCTION NU"8ER 
lb76 me IARB"RK-NTABLE-2 Nutber of functions not 
t677 • rtqulrlnQ an 1r1u11nt, I 2 •2 
1678 ' 
em •ACTUAL TOKEN IS 5f/2 + Be • AB 
f68f BLE NOARB FIRST FUNCTIONS HAYE 
1681 t NO ARBUmT 
t682 •ALL OTHERS DO AND ITS OBTAINED 
1683 t FIRST HERE 
t684 PSHB 8 
lb85 JSR 18262 
1686 PULS B 
1687 NOARB LDI IFUNDSP 
1688 J"P IB2CE 

SAYE TOKEN OFFSET 
EYAL BRACKETTED ARBUnENT 
RESTORE OFFSET 
POINT TO FUNCT, DISPATCH TABLE 
GO LOOKUP AND JU"P 

t6B9 Hfflfftfflttftfffttfttttttlfttftttttttttt 

mt COLD RTS IREF 121  
fb91 WPOKE RTS IREF 131  
em FAST RTS lREF 141  
em SLOW RTS IREF 1 5 1  
e m  m RTS lREF lbl  
em AUTO RTS lREF 171 
Im ERRm RTS lREF I B l  
e m  SWAP RTS IREF 191  
'69B BAUD RTS IREF 2e1 
em LDIR RTS [REF 2 1 1  
e m  PARA RTS [REF 221 
ml SCAN RTS lREF 231 
9712 DATE RTS IREF 2IJ 
em ERRLI N  RTS lREF 251 
1714 ERR COD RTS l REF 26 I 
1715 ERNm RTS fREF 27J 
em WPEEK RTS IREF 28) 
1717 PAROUT RTS I REF 291 
me 
8799 
8711 
871 1  llLAST EOU •-I l ast us•d address valu• 
8712 t 

8713 t ZZLAST aust not be greater than tDFFF for 
8714  t DOS 1 . 8  and tDEFF for DOS I .  I .  The l atter 
8715 t has the OS-9 Boot prograa and SW! set routines 
8716 t fret IDFH to IDF4C 
8717 t 

8718 • 
1727 OPT LIS 

0991 8728 END ADDCO" 
NO ERROR fSI DETECTED 

Listing 2: 

1 0  ' DATE LOADER 

1 1  D I M  DAYS C 1 2 )  

1 2  DATA 3 1 , 28 , 3 1 , 3 0 , 3 1 , 30 , 3 1 , 3 1 , 30 , 3 1 , 30 , 3 1  

1 3  F D R  I = l  T D  1 2  

1 4  READ DAYS C I >  

1 5  N E X T  

3 0  I N PUT " DATE C MM , D D , Y Y > " ; M , D , Y 

50 I F  M < 0 DR M ) 1 2  THEN 1 00 0  

70 I F  Y < 0 THEN 1 00 0  

80 I F  D < l T H E N  1 000 

90 I F  M=2 THEN 1 20 

1 00 I F  D > DAYS C M >  THEN 1 00 0  ELSE 1 50 

1 1 0 ' DO F E B RUARY 

1 20 IF C I NT C Y  / 4 )  0 Y / 4 )  AND C D >  DAYS C M > ) THEN 1 000 

1 30 ' LEAP Y E A R  

1 40 I F  D > 29 T H E N  1 00 0  

1 50 D A T E  = C Y * I NT C 2- 9 ) ) + C M* I NT C 2-5 ) ) +D 

1 60 W P OKE &H 1 4E , DATE 
1 70 END 

1 000 P R I NT " E R RD R " : GOTD30 
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Part IV  

· 

This month the chef serves up a tasty 
appet izer to make keyboard entry 
deliciously easy. 

By Col in  J .  S tearman  

I f you  were paying close attent ion month,  you might 
have not iced I included a couple of itemࢁ in t he patch 
l ist ing wh ich were not ment ioned in t he text of t he 

art icle. were put  in ab th last minute due to the 
overwhelming number of  reader requests for them. Bi::fore 
we get started on t h is month's feature ,  I wi l l  describe what 
they were. 

DECB I.I  
I t  seems more of you have the new rev is ion of  D isk B A S I C  

than I imagined , and were frustrated by t h is series being 
based on the 1 .0 revision .  Wel l  fret no  more. as the part th ree 
l is t ing contains pabch dd rnsses for both I have 
used M A  C's condit ional assembly to wh ich to 
assemble. I f  the label  REV is zero then the 1 .0 vers ion is bu i l t  
and if  i t 's one then 1 . 1  i s  bu i lt .  The l is t ing each month wi l l  be 
assembled for 1 .0, but a l l  information wil l  be included 
regard ing what to change for 1 . 1 .  

DECB I .  I ta kes up more room in  t he ROM t han  does 1 .0. 
so I have had to leave some features out. First to go is the fix 
to the FILES command .  I haven 't checked , but would like to 
th ink that 1 . 1 fixed t hat bug itself. Second,  the fully spel led 
out error messages and return of  t he error message name in 

(Colin J. Stearman is an eleG'tr nics enginf!er educated 
in the U. K. He has worked with all kinds ofc@mpwers 
and has been a CoCo enthusiast for o ver t 1ʶ·0 .vearsJ .
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£NA ME$ had to  go . These seemed l i ke the least i m portan t ,  
bu t  i f  you d isagree, leave someth ing else ou t  a nd i nc lude 
them. But whatever you do, don 't let the addi t ions go 
beyond $DEFF. The OS-9 boot rout ine res ides a t  $DFOO 
through $DF4 C. 

Fina l ly ,  each month  R A I N BOW ON TAPE w i l l  have the  
mach ine code fi le  for both  rev i s ions  o f  BAS I C .  The name of 
the f i le  wi l l  be bui l t  from the in i t ia ls  of the a rt ic le,  the  part  
number and t hen V 10 for DECB 1 . 0 a nd V 1  1 for DECB I .  I .  
So this month the fi les w i l l  be C WC4 VJO and C WC4 Vl / .  

Drive Step Rate 
M any of  you have d isk  d rives that  can step from track  to 

t rack at a rate faster t han  t he 30 ms ( m i l l iseconds) set by 
BAS IC.  Even my old RS dr ives can step at 20 ms.  

If you look a t  last month 's l is t ing L ines 225 t h rough 232, 
you wi l l  see that I adj usted the rate to 20 ms. That 's why your 
drives sounded a l i t t le  s trange. I f  you had p ro b lems maybe 
you should set this back to  30 ms. 

There a re four poss ib le  sett ings; 30 ms, 20 ms, 1 2  ms a nd 6 
ms. This patch w i l l  a ffect a l l  your d rives eq ua l ly ,  so set the 
va lue to that  o f  t he s lowest d rive, i f  you have a mix .  l have 
patched both the R ESTO R E  rate  and S E E K  ra te .  The fi rst 
sets the  rate at wh ich the d rive is restored to t rack  zero : the 
second, the rate at wh ich each t rack  is sought .  I toyed with 
making a command t o  a l low BAS IC t o  cha nge the  rate "on 
the fly. "  But that  ta kes up  p rec ious R O M  space and you 
would a lways want the  fastest ra te your d rives can hand le .  I f  
you don 't k now how fast  your  dr ives a re ,  keep red uc ing the 
rate unt i l  a LOA D  command fa i l s ,  t hen go back a notch.  

Back to Business 
Last month we ended the assembly code l is t ing wi th a 

series o f  dummy funct ions .  Next month we w i l l  add the code 
to make some of them fu nct iona l .  But t h is month  we i n t ro
duce FLEX I K E Y .  

Ha nds up a l l  of you CoCo keyboard-pou nders w h o  have 
just entered a long d i rect command to B A S I C ,  on ly  to not ice 
a " typo" in the second character .  I guess I 'm not a lone '  Wi th  
FLEX I K EY you can insta n t ly save the  bad l ine .  reca l l  it for 
ed i t ing and re-execute i t .  You never have to type in the same 
th ing tw ice. I must confess, t he idea came from my I BM PC 
at work.  which has s imi lar  funct ions .  

FLEX IKEY 
The FLEX I K EY rou t i ne completely rep laces B A S I e's 

normal keyboard en try rou t ine  and p laces each entered 
BAS I C  l i ne  i n to  a bu ffer when you press t he E N T E R  key.  This  
entry is  then reca I la b le  for re-execu t ion  o r  mod i fica t ion  by a 
set of s imple comma nds .  

The best way to descr ibe how i t  works is  by example .  Let 's 
say you have just  typed i n  the  command 

CO PY" O L P . PG M "  TO "N E W . PG M "  

and ENTERed i t .  I t  retu rned a n  ?N E error beca use you mea nt 
to type OLD. PCM. I nstead of  retyp ing the  who le  l i ne. use 
the right a rrow key to reca l l  each letter from the  bu ffer. 
Pressing i t  seven t imes w i l l  reca l l  

CO PY"OL 

with the curso r j ust a fter t he  ' L '. N ow type i n  the  ' D '. Th is 
rep laces the i ncorrect ' P '. You  cou ld get the rest of  the l ine  
out  by repeated l y  press ing t he  r ight a rrow, bu t  i f  you press 
S H I FT / right a r row the rema i nder of the l i ne appears. w i th  

t he cursor at the end .  If you were t o  p ress E NTER ,  t hen  th i s  
l i ne would be  pu t  i n to  the  ho ld ing  buffer a nd executed a lso. 

But let 's say that  j ust as you were about  to p ress ENTER 
you rea l ized tha t  t he proper  p rogram name was VER Y 
OLD. PCM. Y ou could p ress E N T E R  anyway and get 
a nother erro r and  t hen ed i t  aga i n , but i f  you press S H I FT/ @ 

the command l i ne  w i l l  be s tored i n  the buffer wit hout execu
t ion ,  ready for further ed i t i ng. When you do this a '@' is 
d isp layed at the end of the l ine to remind you that the 
command was j ust s tored a nd not executed. 

So you do  t h is and then p ress t he right arrow five t imes to 
reca l l  COP Y" . To in sert t he VER Y, press the S H I FT/ up 
arrow. This puts you in to the insert mode and each character 
typed w i l l  be i nserted in the command l ine, w i th  the remain
ing characters in t he b uffer no t  overwri t ten.  The overtype 
mode is ret urned whenever you press a left ,  right or down 
arr o w  key. Once VER Y i s  typed, t he SH I FT/ right a rrow key 
w i l l  reca l l  the rema inder o f  the l ine for entry .  

But once aga i n  you get  a n  ?N E error beca use the name of  
the fi l e  was rea l l y  VER Y. PCM (w i l l  you ever get i t  right? ) .  
Press the  right arrow key n ine t i mes unt i l  COP Y" VER Y is 
d i sp layed . N ow press the down a rrow key t h ree t imes, once 
for each letter in OLD. S H I FT / right arrow wi l l  t hen spi t  ou1 
the  rest of the  l ine  wh ich now reads 

CO P Y" V E R Y . PG M "  TO "N E W . P G M "  

If y o u  a rc ed i t i ng a l i ne a nd t h i ngs get rea l ly scra mbled, 
don 't worry, j ust h i t  l e ft a rrow to  de lete the character to the 
left of  the cursor .  The orig ina l  character a t  t ha t  posi t ion is 
st i l l  in the  b u ffer and cou ld be p u l led out w i th  right arrow. I f  
the who le l i ne i s  messed u p ,  p ress S H I FT j l e ft arrow and the 
whole t h i ng wi l l  d isap pear .  Bu t  the or ig ina l  l i ne is  s t i l l  i n  the 
bu ffer so you ca n sta rt a l l  over.  

Some of  the  a rrow keys now used by FLEX I KEY pre
\ · ious ly crea ted pr intab le  chara cters ( square brackets. left 
arrow and t he  l i ke) .  To get t hese now. press S H I FT / CL EA R  
and then  the a rrow  key you  want .  The normal character w i l l  
appear. To get the back s lash wh i ch  S H  I FT / C L E A R  norma l ly 
prod uces, press S H I FT / C L E A R  twice .  

F L E X !  KEY d oes not  i n terfere w i th  the  normal opera t ion 
o f AA S I C 's ED/ Tcommand . It works in the command mode 
and a lso w i t h i n  B A S I C  programs  when entry is via an  INPUT 
command .  Also. some mach i ne la nguage p rograms use BAS

I C 's en try rou t i ne ,  and t herefore FLEX I K E Y  is ava i lab le for 
use w i t h i n  them a l so .  (Computerwa rc's M ACRO assem bler 
M AC fa l ls into t h is category, for one . ) 

The buffer used by F L EX I K E Y  is the cassette buffer, so 
correct opera t i o n  w i l l  not  occur im med iate ly after cassette 
inpu t / output  opera t ions .  I t  d oes not i n terfere wi th th i s  1 / 0, 
i t 's j ust that t hey share a common buffer area. 

As I said earl ier, once you get used to  remembering 
FLEX l K E Y  is t here, you 'l l  wonder how you ever managed 
wi thout  i t .  

Adding The New Functions 
This i s  a s imple  p rocess us ing your  edi tor .  Ca l l  in last 

month 's l i s t ing  a nd make the fo l lowing changes us ing the 
[ R EF#] given as a l oca t ing guide .  ' U ncomment '  ( remove the 
i n i t i a l  aster isk from )  reference L i ne I a nd delete a l l  l i nes 
afier reference L ine 29, as t hese are in t h is month 's l ist ing. 

Type in the  add i t i ona l  code in L i s t ing  I at the  end of the 
ex is t ing code. Then reassemble the resu l t  a nd try i t  as vou 
d id last mon th 's l is t i ng. Y o u  shou ld find that FLEA. I K EY 
works as descr i bed . I f  no t  then  i t 's "hunt the typo" t ime, 
un t i l  i t  d oes. 
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E.T.T. 
ELECTRO N I C  
T Y P I N G  
TEACHER 
by
C H E R RYSoft RAINBOW

CERt1r1CAllON 
SEA\ 

Learning to type the r ight way can save you hours of tedious work when  
entering programs into your CoCo, and this is 1ust what ETT was designed  
to do. Devote a l ittle time every day practicing with ETT and before you  
know i t  you wil l  be typing with confidence. Entering those programs wil l   
no longer be the chore it used to be.  

ETT's v ideo keyboard lets you practice with a l l  the keys labeled, all the 
keys blank or only the "home" keys labeled. The visual cues guide you while 
you learn to type without watching your fingers. ETT shows your 
accuracy, response time, and words per minute. You wil l  quickly see that 
you are improving with practice. 

With the sentences provided by ETT learning to type can be fun. Over 
1 ODO variatmns chosen because they include every letter 1n the alphabet. 
You can also create your own practice sets. This outstanding program 
was written by a cert1f1ed teacher and professional programmer and 
comes with a ten page student manual-study guide.  Requires 1 6K 
Extended Basic.  

Cassette 

ETT N O W  AVAILABLE FOR COMMODORE 64 

CASSETTE $24.95 DISK $29.95 

MASTER
'.

C O NT R O L  I I  
The best doesn't always cost more and MASTER CONTROL I I  1 s  a good 

example. What would you be ;y1 l l ing to pay /or a program that would cut 
your typing time by more than 500/o and el iminate hours of debugging 
because you misspelled a command word? F or example the command 
S T R I N G$ !requires nine strokes! with MASTER C O N T R O L  II  you only 
require two strokes. 1ust hit the dowri arrow key twice and it's done, and 
no mistakes. That 1 s  just one of the 50 pre- programmed commands 
available to you. I f  that isn't enough you also have the abil ity to customize 
your own key to enter a statement or command correctly. automatically 
every time. But that's not al l .  how about automatic l ine numbering. Just 
enter the starting number and the increment you want and MASTER 
CONTROL I I  will  do 1 t  for you. You also have dwect control of M O TOR. 
AUDIO and TRACE plus a direct RUN key. Sounds great? Well ,  
thousands of color computer owners have been en1oy1ng these features 
for years. But now the new MASTER CONTROL JI also has the following 
features: 

-::-New plastic overlay that can be removed when you are not using 
MASTER C O N T R O L  I I .  
ocNew documentation, to help you get the most from the program. 
-::-New repeating keyboard. 

Cassette 

I nclude $2.50 S h i pping a n d  Handling in U . S.-$5.00 Foreign 

111CE:C0Co 
CATALOG 'Wateliouse F R E E  

•Where Shopping By M a i l  is " U S E R  F R I EN DLY" DEALER 500 N .  DOBSON - W ESTLA N D, M l  48185 I N Q U I R I E S  
Phone ( 3 1 3 )  722-7957 I NVITED 

EDTASM+ Bug 
A bug in ED TA SM+ can cause you problems. I f  your 

assembly creates Multiply Defined Symbol errors when you 
know there aren't arty, then the bug bi t  you ! It manifests 
i tself when you use ar ithmet ic in the operand field , and the 
math references a label . 

For example ,  in the p rogram S YSTEM from part one, 
ED TA SM+ does not l i ke the line CMPU #BUFFER+256, 
but if you change i t  to CM PU #256+ B U  FFER i t  l i kes i t  just 
fine. So look for l ines l ike this before tear ing all your hair 
out ! 

A Gentle Reminder 
When you have t ransferred BAS I C  ( unmod i fied or other

wise) to a d i sk  or an E P R O M  using in format ion in  th is  
series, the resul t  is still copyrighted by RS and M icrosoft .  
Giv ing the  d i sk  or EPROM away or sel l ing i t  to others 
infringes on th is  and is i l lega l .  

None  of  my patch code contains or iginal  R S  B A S I C  code 
and is itself copyrighted . H owever, i t  may be freely d ist r ib
uted as long as my copyright not ice rema ins intact ,  both in  
the source code and in  the start-up banner .  My revis ions 
may not be sold for p rofit without my written consent . 

Coming Next Month 
We wi l l  add the code to make many of the new B A S I C  

commands fu l ly funct ional ,  includ ing COLD and A UTO 
and DA TE$. So let's make it a date$! 

fl you would like the entire DOSPATCH program 
source, along with binary.fi'les with and without the parallel 
port driver/or DECB I . 0  and DECB I .  / , just send me a disk 
(no cassettes please) along with $6 and a stamped, addressed 
disk mailer. I will load the disk and return it to you 
promptly. 

A ddress this request or any questions to: 
Colin Stearman, 143 Ash Street, Hopkinton, MA 01 748. 

The listing: 

0708 OPT L I S
07 09 f f  HHH f Hf ff f f  f Ifft Hf ff f H f  f Hfffff f f f  Hf f 
07 10  t PATCH 12 to RSDOS ! C l  1 984 Col i n  S t ear1an 
07 1 1  fHHHfHHHH fffftfffHHfffHHfHHffHf 
0712 f
0 7 1 3  fffffffffffffffHHffffffffHHHHfffffff
0714 t FLE X I KEY 

0 7 1 5  tt BAS I C  LAST L I NE RE-ENTRY AND E D I T  ROU T I NE 

07 1 6  • Thi s i s  not a c al l ab l e  couan d ,  but  a set of

0 7 1 7  t di rect  coHands f r o1 t h e  keyboar d ,  t o  a l l ow access
0718 1 t o  the  l a s t  couand entered.  It  is  desi gned t o  

0 7 1 9  • wor k o n l y  when c a l l ed f r o 1  BAS I C  a n d  d o e s  not 
0720 t i n t er f ere wi t h  the EDIT couand s .  
0721
0722 t COMMANDS ARE : 
0723 f
0724 * LEFT ARROW - output next  c h ar acter  of ol d l i ne 

0725 t S H I F T /LEFT ARROW- output  rest  of o l d  l i ne 

0726 * S H I F T / UP ARROW - i n ser t ,  no ol d l i n e i n c r e1ent 

e727 * DOWN ARROW d e l e t e  next  ch1racter  in b u f f er 
B728 * SHIFT/@  - store l i ne i n put  so f a r . 
0729 f No i n terpre t at i on 
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J 4  

J3 

0766 t SEE I F  CASSETTE I / O  SOING ON 	 DAD7 2789 8839 BEQ 
DA64 S IFF  	 0767 CMPA 1 - 1  CASSETTE DEVICE CODE DAD9 8 19A me CMPA IUA DOWN ARROW d!lete next ch•r 
DA66 2be5 0768 BNE JKPOUT NOT CASETTE SO DO NOTHING DADB 26 1 7  t84 ! BNE 
DA68 8601 8769 LOA 11 DADD BOOB IC 9842 JSR I NCPTR INCREASE HOLD POINTER 
DA6A B7et4A 	 em STA I NTFLS MAKE FLAG POS !Tl VE om ma 0843 BRA KY READ JUMP BACK TO KEY READING 
DA60 7EC58F 	 9771 J"POUT JMP CHRVCT CONTINUE OLD CODE 8844 t 

0772 f fttf ft t ft t t Htf t t t t t t t t f t  tH t ft t t ttf Htttttt t 8845 t HANDLE BACKSPACE IF I NSERT OFF 
0773 t 8846 t DECREASE HLDPTR 

om 3414  0774 KEY PSHS B, X PRESERVE RES VALUES DAE2 708 1 08 8847 J4 TST I NSERT 
DA72 AE67 	 0775 LOX 7 I s  SEE I F  CALLED FROM I OLE LOOP DAE5 2625 ma BNE CON X I T  O N  S O  DON ' T  DECREKENT 
DA74 BCA39D 	 0776 CMPX iSA390 I OLE LOOP CALL RETURN ADDRESS DAE7 8082 9849 BSR DECPNT COND ! T l  ONAL DECREKENT HLDPTR 
DA77 2794 	 8777 BEQ IN I DLE IN  THE I OLE LOOP DAE9 2921 ease BRA CONX I T  B O  T O  CONDI T I ONAL E X I T  
DA79 3514 	 0778 PULS B, X FLASS NOT AFFECTED 885 1 tftfft 
om me 	 em BRA J"POUT IS NOT I DLE LOOP DAEB 708 1 07 eS52 DECPNT TST HLDPTR 

0788 t THI S ENTRY L I NE RECALL W I LL ONLY FUNCTION DAEE 2793 9853 SEQ ATZERO ALREADY ZERO 
9781 t WHEN IN  THE BAS I C  I DLE LOOP DAF8 7Ae! 07 8854 DEC HLDPTR REDUCE HLDPTR BY ONE 
0782 t DAFJ 39 885S ATZERO RTS 

om em 9783 I N I DLE CLR m FLAB BUFFER FLUSHED 8856 tttttt 
DA7F 7D014A 	 9784 TST INTFLG HAVE đE BEEN HERE S I NCE DAF4 8 1 1 5  eas7 J3 C"PA U I S  SHIFT/BCKSP e l m  to start  

0785 f LAST <CR>? DAF6 27 1 1  ma SEQ CLRPNT SO CLEAR HLDPTR 
DA82 2m 	 8786 BEQ GETTKN NO CLEAR THE FLASS DAFB em 98S9 C"PA me CLEAR 

0787 • YES SEE IF CASSETTE l/O JUST DONE DAFA mo me BEQ CLRPHT D I TTO 
DAB4 2828 8788 SM! TESTWH NO SO CONT I NUE DAFC 8 183 fB6 1 CKPA IU3 BREAK 
DA86 7Ft ! DA 0789 CLR HLDBFR SET F I RST BYTE IN  HDLD=0 DAFE 27t9 9862 BEQ CLRPHT YES SD RESET HLDPTR AND E X I T  
DA89 7F914A me CLR I NTFLG READY FOR CD"PLEMENT I HS DBH B 1 5C 8863 mA me SHIFT /CLEAR spec i •l i nm t  

DASC mt 0791 BRA GETT KN SO CLEAR FLASS 0882 2688 t864 BNE CDN X I T  N D  S O  COND I T I ONALLY E X I T  
em • DB84 BDA I B I  986S JSR BET KEY SET ANOTHER KEY 
0793 f om 2m eS66 BRA CONX I T  AND COHO ! T l  OHALL Y E X !  T 
8794 f F IRST me THROUGH S I NCE <CR>  so SET UP 	 8867 Htftfttt 

DABE 73014A 	 em GETTKN co" INTFLG SET FLAB TO SFF om 7Fe 101  8868 CLRPNT CLR HLDPTR CLEAR HLDPTR 

0796 f CLEAR FLAGS 0869 tHHtftf 
DA9! 7F0107 	 0797 RENTER CLR HLDPTR om 0 1 20 0879 CON X I T  CMPA me CHECK FOR .CONTROL CHARACTER 
DA9! 7F8!DB 0798 CLR INSERT OBIE 2587 887 1 BLO E i ! T  E X I T  FROM ROUT I NE 
DA97 7F0109 8799 CLR NHL I NE 0872 • PRI NTABLE CHARACTER SO SEE IF INSERT ON 

0883 • om 100100 0873 TST I NSERT  
0881 . READ CHARACTER FROM KEYBOARD 08 1 3  2602 0874 BNE E X I T   
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0730 f 
073! ftfffffffffHfHfHtttftft t t f t t t t t f f t t t Hf 

0732 t GENERAL PRINCI PLE O F  OPERAT I ON :  
0733 • 

0734 t To a l l ow access to spec i a l k eyboard en t r i es the 

0735 t RM hook at  t 1 6A is 1od i f i ed t o  go to t h i s rou t i n e .  

0736 • If the d e v i c e  is 0 ,  the keyboar d ,  
0737  t the key and c ursor are obtai ned and output fro• 

0738 • here.  The spec i a l keys i nt erpreted and char acters 

0739 • are drawn f ro1 t h i s  as requ i red .  One per1anent RAM 
0740 f l oc at i on i s  used to i nd i c at e  t h e  need to i n i t i a l i z e 

0741 • po i n t e r .  

0742  • 
0743 t At the  end the  old  return is  reaoved f r oa t h e  stac l: 

0744 t so i t  i s  not t a k e n .  T h i s  a l l ows the  i nput 

0745 t hand l i ng rout i ne to hand l e  t h e  c h ar ac t er as  nor 1 a l . 

0746 t 
0747 t Because SHI F T/UP ARROW & SHIFT/R I GHT ARROW are a l so 

074B t used to create  the I eft arrow and J ,  t hese are 
0749 • now obtai ned by pressing  SHI FT/CLEAR f i r s t .  
0750 t A s  t h i s i s  t h e  b a c k s l ash thi s c a n  be obtai ned b y  

0751 t pressing  SHIFT/CLEAR t w i c e .  

0752 • 

0753 t FLAGS:  

0754 t 1 NTFLG 	 0 = l i ne in BAS I C  b u f f er j u s t  stored 

0755 • FF = l i ne in h o l d  buf f er i n  use 

0756 t HLDPTR z ero-based pointer  i n t o  h o l d  buf fer 

0757 t I NSERT 0 = I n sert aode o f f  

075B t FF = I n sert aode on 

0759 t WHL J NE 	 0 = SHIFT/RIGHT ARROW not prev i ous l y  pr essed 

0760 • FF  = SHIFT/R I GHT ARROW prev i ous l y  pressed 
0761 • 
0762 t H H H f t f t f f t t t f t f t f t t t t t t t t t t f t f f t H H H t t t t  
0763  f 

DA60 966F 0764 KEYBRD LOA DEVNUM 
DA62 me 0765 BEQ KEY DEVICE I S  ĐEYBOARD 

8882 t 
DA9A BDA I B I  	 9883 KYREAD JSR SET KEY RETURNS KEY IN A 

8Bt4 t 
ms • NOW SEE WHAT WE GOT 
em t 

DA9D B !89 9Bt7 CKPA IU9 R I GHT ARROW next c h mcter 

DA9F 27 15  ma BEG SETCHR 60 DO I T  
PAA! B 1 5D 9889 CKPA mo SHIFT /RT ARROW mt of J i n! 
DAA3 2685 em BNE J I  NOT TH!S  
DAA5 731 I D9 	 eB ! l  co" WHL I NE SET WHOLE L INE  FLAG 
DAAB me 8812 BRA GETCHR BET NEXT BUFFER CHARACTER 
DAAA B !5F  S8 ! 3  J 1 CMPA mF SHI FT/UP ARROW i n sert toggl e 

DAAC 261F  	 881 4  BNE J2 NOT THIS 
DAAE 731 I DB 	 9815  co" 1NSERT TOGGLE INSERT FLAS 

1816 f 
e817  t SEE IF SH I FT /RT ARRON PREVIOUSLY PRESSED 

DAB I 708 1 09 	 0 B 1 B  TESTNH TST NHL INE OUTPUT WHOLE L I NE IF  SET 
DA84 27E4 	 0819  SEQ KYREAD NO SO READ KEYBOARD 

8B29 ttt tf f tf tf f tf ttf tttf f tt tf tt ff ttt f tftf t 
8821 t SET CHARACTER FROK HOLDINS BUFFER 

DAB6 7F01 D B  	 8822 SETCHR CLR I NSERT RESET I NSERT FLAS 
DA89 F 681 D 7  	 0B23 LDB HLDPTR BET POJNTER 
DABC 8E01 DA 	 8824 LDX IHLDBFR POINT X TO HOLDING BUFFER 

DABF Ab85 	 1825 LDA B, X BET CHARACTER 
DACl 2615 	 1826 BNE SOODCH 

1827 f ALL BUFFER IS OUT 
DAC3 7Fl 1 09 	 8828 CLR NHL I NE RESET POINTER 
DAC6 2102 	 9B29 BRA KYREAD ! SNORE 

me • SOT BOOD CHARACTER 
DACS 7Ce 107  	 1831 BOODCH I NC HLDPTR tiOVE PAST CHARACTER 
DACB 214A 	 1832 BRA E X I T  AND RETURN W ITH I T  

0833 ttttttftttttttttftttftttff 
DACD 8 1 1 3  	 1834 J2 CMPA U 1 3  SHIFT/I e l m  l i nt 
DACF 2759 	 8835 SEQ LI NCLS SO TO L INE  CLOSE 
DAD! 8 110 	 em CKPA mo RETURN enttr 

DAD3 276E 	 1837 SEQ ENTER 
DAD5 8 1t8 	 ea38 CMPA ma BACKSPACE delet e  l ast c h ar 



༦ 

D815  8095 1875 BSR INCPTR INCREMENT HLDPTR 
DBI 7 3514  9876 E X I T  PULS B, X RECOVER INC0"1N6 VALUES 
DBl9  3262 1877 LEAS 2, s CLEAN OLD RETURN OFF 
DBIB 39 ms RTS RETURN TO BAS I C  CALL 

1879 ftfftftftf 
DBIC SEll DA 
DBlF  FliflD7 

f881 INCPTR LDX 
8881 LDB 

IHLDBFR 
HLDPTR 

PDINT TO HOLDINB BUFFER 

DB22 6DSĒ 1882 TST B ,  X BET CHARACTER IN HOLD 
om 2793 8883 BEQ ZEROBT ZERO BYTE 90 AT AT END 

0826 7CflD7 1884 INC HLDPTR 
DB29 39 9885 ZEROBT RTS 

1886 tftfttfHIHHHHHHHHHHHHf 
9887 f DO SHIFT/! L I NE CLOSE 

DB2A 6FF891 1888 L I NCLS CLR C l ,  SJ ZERO OUT LAST BYTE 
1889 I 1 , S  IS X ,  THE PNTR IN THE BASI C  INPUT BFR 
9899 f 

DB2D sm 9891 LDA l 't  LOAD I S I BN 
DB2F JU)A282 9892 JSR CHROUT OUTPUT I T  
DB32 BDmB 8893 JSR RETURN OUTPUT CARRIABE RETURN 
om C6t1 9894 LDB I I  RESET BASICS CHARACTER COUNT 
DB37 E7E4 9895 STB ' s  ON STACK 
om BEt2DD e896 LDX IBASBFR ALSO BUFFER POINTER 
DB3C AF61 1897 STX  1 , s  ALSO ON STACK 
DB3E 8D9E 8898 BSR MOYBLK TRANSFER INPUT BUFFER TO HOLD 
DB41 7EDA91 8899 JMP RENTER RESET AND START OYER 

e988 HHtfftHHtHHtHHHtHHHttttfft 
899 1 f DO ENTER 

DB43 7F914A em ENTER CLR INTFLG IND ICATE BASIC  BUFFER CHANGED 
em 1 
1914 f CLEAR LAST BYTE IN BAS IC  I NPUT BUFFER 
em 1 FOR MOYE CODE TO DETECT I T  

DB46 6FF881 tm CLR r I ,  SJ 
om em em BSR MOYBLK TRANSFER INPUT BUFFER TO HOLD 

Educational Programs-/\· t\ 
for the TR$:-80 Color Computer 

All TRS-80 programs require F x tcndctl f'3rts1c 
Ava1!ab!c to1 bo111 1apc and disk 

Used successful ly in classrooms across the 
country on a dai ly basis, B-5 programs make 
learning fun ! E ach program can be geared to the 
individual needs of each student. 

Instructive programs on: 
*MATH FUNCTIONS 
*LANGUAGE ARTS 
*LEARNING TO COUNT MONEY 
*LEARNING TO TELL TIME 

and more! 

Priced from 
$9.95 to $26.95 

*Graphics 
*Sound/Color 
*Individual ized Lessons 
*Positive Feedback 

Write today for a free catalog, 
or ask for a dealer demonstration.  

B-5 Software Co.  
1 024 Bainbridge Place 
Columbus, Ohio 43228 
Phone (61 4) 276-2752 

DB4B 7EDBI 7 ms 	 AND LEAVE 
1919 HftffftfHHHttfftttfftHHffffffftf 
em f CDPY BASI C  INPUT BUFFER TO HOLD UNTOKENI ZED 

DB4E BEl2DD m 1 MOYBLK LDX IBASBFR BET START OF BAS I C  BUFFER 
0851 leBE91DA 1912  LDY IHLDBFR BET START OF HOLD BUFFER 
om em 1913 DOMORE LDB , I+ 
DB57 me 1914 STB , Y+  
0859 26FA f9 15  BNE DOMORE NOT A ZERO BYTE YET 
0858 39 1916 RTS 

1917  lfHHIHHIHHfffHHHttfHHHHHHH 
1918 
8919 

DB5B em Z ZLAST EQU H I ut used id dress vii ue 

mt • 
8922 1 ZZLAST mt not be gruter thin •DFFF for 

8923 t DOS 1 . 8  and tDEFF for DOS I .  I .  The l itter 

8924 1 hn the OS-9 Boot progru ind SW! set routi nt! 

9925 t fro1 tDFH to tDF4C
8926 I 
8927 f 
8936 OPT L I S  

0991 8937 END ADDCOM 
NO ERROR ( S )  DETECTED 

Sonbunst Softwane 
233 S.E ROGUE RI VER HWY . 
GRANTS PASS , OR 97527 1 -503-476-5977 

The very best uti l i t ies for the 6 4K Disk Co lor 
Com puter , fea turing . . .  

Full use of 64K RAM • 1 00 %  Machine Language • 
• Parameters ea si ly  changeable in basic  loader 
• N o  ROM ca l ls • " Col d start" exit  to basic 
• Easy-to-rea d ,  inform ative doc u m en t ation • Key k l i l  
• Selectable d r i ve stepp i ng rate • Supports 1 -4 drives 

'1. 	 EDT - Profes sion a l  progra,;.;,",.,'°;rs ! Why strugg l e  ta make a 
word p rocessor handle your Assembly fi les when you can let 
EDT's bu i l t- in fea tures make life easy? Imagine tracking 
sub- routines 1 0  deep and then retu rn ing with a s i n g l e  key 
pres s ! ! Imagine 4 scrol I speeds . . .  all the way from a slow 
s l i de to the fastest h i - res text scro l l  ever on a CoCo - bar 
non e ! I m agine reviewing a disk fi l e  without disturbing the 
f i le in memory and then appending a line (or a block ! )  at 
the exact poi nt you need i t  . . .  not just al the end of the 
f i l e !  Plus o 5 1 x2 4  screen , 2-way c u rsor, easy disk access, 
text f i l es to 48 K+ , copy/save/move/delete blocks ,  optional 
type-ahead and m o re yet I J u st remember this: If you're NOT 
using EDT - you 're WORK I N G  TOO HARD ! I S pecia l  . $35. 95 

2. 	 The Sector Inspector - "VERY user friendly"  - the Rai nbow 
(Aug '84) . 2 1 2 sectors in mem ory ! Sti l l the best . . . .  $29.95 

3. 	 The Deputy Inspector - u n i que and st i l l  on l y  . .  $2 1 .95 
4. 	 The Archivist - tape backup of your di sks . $ 1 4.95  
5. 	 The Chief Inspector - $AVE ! A l l  3 disk uti l i t i es . . .  $59 . 95 

Teachers: Have you written the "ultimate" pro
Please add $1 . 50 for shipping. $2.50 for C.0.D. 

gram? We'd like to take a look . . .  
• 	 • 
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PART V 

By Colin J .  Stearman 

In which the CoCo 
kitchen wi l l  cook up 
someth i ng S LO W ,  
FA ST, a n d  C O L D .  
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·�: . .  
.............. 

It 's t ime we got down to some BAS I C  

coo ki ng and add  the  code for many 
of the new commands. 

New BASIC Commands 
When you add the assembly la nguage 

in Lis t ing 1 to last month 's l is t ing ( I  wi l l  
tel l  you how to do th is short ly) ,  it wi l l  
add the fo l lowing commands and fu nc
t ions: 

COLD 
This is a Reset command from the 

keyboard . When you issue i t ,  any p ro
gram in memory wi l l  be lost and B A S I C  

wil l  be "cold " sta rted . This is useful i f  
you have co rrupted BAS I C  somehow 
and i t  performs exactly t he same as 
entering the BASIC command POKE 
& H71 ,0:EXEC& HA027. The sta rt-up 
ba nner will be d i sp layed and the A UTO
EX EC. BA S fi le wi l l  be ru n. 

(Colin J. S1earman is an eleclronics 
engineer educa1ed in the U. K. He has 
worked with all kinds ofcompu1er.1· and 
has been a Co Co enthusiastf<Jr 0 1 •er t wo 
.i·ears.) 

W PO K E  
This is  l i k e  POKE, b u t  i s  WOR D 

oriented i nstead of byte. The syntax is 
t he same as  POKE, but the value ca n be 
anyth ing from zero to  65535 .  This num
ber is  poked i n to the  given add ress and 
the next add ress locat ion .  

FAST 
I ssu ing this command puts CoCo 

into high gea r a nd is  exactly the same as 
POKE65495,0 .  You can run t he d isk  
system in the FAST mode if you remove 
capacitor C85 from the mother boa rd . 
This is a 220p F capaci tor on the "Cart
ridge Select S igna l " a t pin 32  socket a nd 
ground .  A word of wa rn i ng though: do 
not at tempt any d isk  input/ output while 
in the FAST mode. because it wi l l  sure ly 
fa i l !  

SLOW 
No pr izes fo r guess ing what thi s one 

does;  it issues the equ ivalent of POKE 
65494,0 and should be perfo rmed when
ever a FAST has been issued and d i sk  
input /  output  is req u i red . 

X EQ(M )  
I f  you type i n  X EQ" GA M £ ' ',  1 t  1 s  

exact ly t h e  same as  en te r ing R UN 



"GA ME"; i n  other  words the BASIC 
program " GA ME. BA S "is retrieved from 
the d isk  a nd run .  H owever, i f  you ente r  
X EQM" GA M E", then the  mach ine code 
program "GA ME. BIN " will be loaded 
from d isk and started up. I t 's equ iva lent 
to entering L OA DM " GA M E''.·EXEC. 

AUTO 
This "d i rect only" command a uto

mat ically genera tes BASIC program l i ne 
numbers. I f  you jus t  ente r  A U TO then 
the first l i ne  wi l l  be I 0 a nd t he increment 
wi l l  be 1 0 . If  you enter A U TO JOO, for 
example, the first l i ne n umber gener
ated wi l l  be 1 00 ,  w i th  a n  i ncrement of 
1 0 . I f  you e nter  A U TO 4,2 the  f irst  l ine 
number wi l l  be fou r  wi th  an  i ncrement 
of two. To ex i t  the A U TO mode,  e i ther 
p ress BREAK or ENTER i mmed iately 
after the l ine number.  

SCAN$ 
SCAN$ is  a funct ion s im i la r  to IN

K EY$.  I t s  syntax is the same.  H owever ,  
SCAN$ wi l l  wa i t  for  a key to be p ressed 
rather than cont i nu i ng on l i ke IN KEY$.  
So, i f  you have a p rogram L ine  JOO 
A$=SCA N$, the  p rogram wi l l  wai t  at  
L ine 1 00 unt i l  a key i s  p ressed , and  the 
key value wi l l  be assigned to A$.  

DATE$ 
This str ing funct ion wi l l  return the 

current date stored i n  the computer .  
The format of the  date  is  m m/ dd / yy, 
for example 06/ 1 2 / 84.  I t  is a lways eight 

characters long. You can use DATE$ 
l i k e  any other str ing variable, i nclud i ng 
ass igning it to another str ing variable 
wi th  an  "equals" statement, or manipu
lat ing i t  wi th M I D$, L E FT$ , etc .  H ow
ever ,  you can not assign a new str ing 
va lue to  it by having i t  on the left s ide of 
an  equals sign. 

Once this code has been added we ca n 
"uncommen t"  some l i nes from last  
month ( detai ls  below), and the DIR 
command wil l  now pause after the screen 
fi l ls ,  awa i t i ng any key to cont inue.  Also,  
t he c rea t ion  date of each fi le wi l l  be 
d isplayed in  the d i rectory. 

L is t ing 2 is  a BAS IC program cal led 
" DA TESET. BA S "  which sets the date 
and also dates any undated fi les on the 
d is k .  Fi les c reated before you patched 
BASIC ca n be dated th is  way and also 
any fi les created by mach ine language 
programs which do  not use BASIC to 
open them. F i les wi l l  be dated i f  the ir  
date fie lds in  the d i rectory conta in  $0000 
or $ F FFF.  Fi les with legit imate dates 
wi l l  not be changed . I have this file on 
my main  ed itor d isk and renamed i t  
"A UTOEXEC. BA S " so i t  runs every
t ime I start up .  

W PEEK 
This  is  the complement of W P O K E  

a n d  w i l l  ret urn the WOR D stored a t  the 
given add ress and the next consecut ive 
add ress. The va lue retu rned is in the 
range zero to 65535. The syntax is the 
same as for PEEK. 

0872 39 em 

Adding The New Functions 
Cal l  i n  last mon\Js 's l i s t ing and make 

the fo l low i ng changes us ing t he [ R E F #] 
given as a locating  guide .  Remove the 
comment i ng as ter i sk  from refe rence 
L i nes 3 and 5. Then delete reference 
L ines 1 2  t h rough 1 7 , 23 ,  24 and 28 .  
Also,  de lete the last  fou r  l ines of last 
month 's l is t ing start ing with the l ine 
"ZZLA S T  EQ U *-1  ", as these a re i n  
t h i s  month 's l is t ing. 

N ow type in the new assembly lan
guage code found in L is t ing I . Final ly, 
reassemble the result  a nd t ry i t  as you 
d id last month 's l is t ing. The commands 
a nd funct ions should all work as adver
t ised . If not ,  d ouble check a l l  your typ
i ng or subscr ibe to R A I N BOW ON TA PE ! 

Coming Next M onth 
The next i nsta l lment  will be devoted 

en t i rely to the construct ion  of the paral
lel i nterface and the software to i nte
grate it i n to  BAS I C .  So clean up the 
CoCo k itchen a nd we'll go to it next 
month .  

I f  you would l i ke the ent i re DOS 
PA TCH program source, along with 
b inary files with and without the paral
lel port d river for DECB 1 .0 and DECB 
l . l ,  j ust send me a d isk (no cassettes 
please) a long wi th  $6 and a stamped, 
add ressed d i sk ma i ler .  I will load the 
d is k  and return i t  to you promptly. 
Add ress th i s  req uest or  any questions 
to: Co l in  Stearman,  1 43 Ash Street, 
H opk inton ,  M A  0 1 748. 

R T S  
Listing 1 :  8944 ............ ........  

em • ' X EQ' COHHANO 

0873 8 1 40 0946 XEQ CHPA I' H XEQH' 
) )  >UNKNOWN HNEHO--- 0875 2703 em BEQ XEQH YES 

89 1 7  OPT L I S  0877 7EAE75 8948 JHP tAE75 NO - SAHE AS RUN 

991  B fftttttttftt fftf t t t f H f H f H f t  ttttttttttltttt  DB7A BDCEE5 em xm J SR A9821  00 LOADH 

0 9 1 9  • PATCH 13 to RSOOS ! C l  i 984 Col i n  Stear1an • 0870 7FFF4e me CLR tFF40 STOP DR I VE HO TOR 

8928 H t f f l t t t f t t f l t H t t t t t t t f t t f t t f t t t t +  tf t t t t ft t om 6Emm m 1  JHP [ t90J  EXEC 

8921  f 89�2 If H f t  t ff f f f t t  tf H t  f tt t If f f  f t  f If t t  ff t t I 
8922 ttffttt f t t t f f  I f f l f t f t t t t t H H f t f t t f t t  t tttt  8953 t 'AUTO n ,  i '  

em ' "COLO' prrfor1s a c o l d  rntart  e954  • 
0856 eF 7 !  8924 COLD CLR ' 7 1  RESET C O L O  FLAG 0884 BOOB I B  e m  AUTO JSR D I RECT CURRENT BAS I C  L I NE I 

om mm em JHP tA927 RESTART BAS I C  0887 2668 em BNE SYNERR SYNTAX ERROR 

f926 t t f H l t t t f l H f f f l l f H H t  DBB9  mm em LOO IUA DEFAULT L I NE I 

em I 'WPOK E'  COHHANO OBBC FOflOI  me STD L I NNUH SAVE I T  

o m  B0873D me WPO�E JSR '8730 BET I ST ARGUHENT 0 TO  FFFF OBBF F0f l 03 em STD I NCNUH SAVE IT FOR I NCREHENT TOO 

om 9F2B em STX m � SAVE TEHPORAR IL Y 0892 90A5 me JSR < IA5 ANY HORE ON L I  NE' 

om B082oo me JSR tB260 PARSE OVER REQU I RED COMA 0894 2 7 1 0  89bl  BEQ NOHORE 

0863 BDBm 8931  JSR tB730 GET SECOND ARGUHENT om eoa130 8902 JSR tBm EVALUATE ARBUHENT 

0866 AF9Fee28 em STX  [ ' 28}  00  DOUBLE POKE DB99 om em LOO < m  GET I T  I N  0 

086A 39 em RTS RETURN TO  BAS I C  0898 FOe l O I  e964 STD L I NNUH OVERRIDE DEFAULT L INE I 

e9J4 tftttttftfHtft ttffttHtt DB9E 90A5 em J SR < tA5 ANY HORE VALUES? 

8935 f 'FAST ' OBAf 27 1 1  em BEQ NO HORE 

8936 • DBA2 BD826D em J SR '8200 PARSE CO"HA 

DB6B B7FF07 em FAST STA 65m SPEED UP PROCESSOR OBA5 808730 ma JSR tBm EVALUATE IT  

DBbE 39  me RTS OBAB om em LOO m2 SET I T I N O 

e9J9 ................. .... OBAA 2745 em SEQ SY NE RR CANNOT BE  ZERO 

f90 I ' SLOW ' OBAC FDf l 03 9971  STD !MCNUH OVERRIDE DEFAULT 

894 1 t OBAF 90A5 em JSR <tA5 ANY "ORE ON LI  NE? 

D86F B7FFD6 8942 SLOW STA 65494 SLOW DOWN PROCESSOR 0881 2b3E 8973 BNE SYNERR ERROR I F  SO 
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om em 

OBBS Ble 1 4 9  

OBBe 39 

0889 708 1 4 9  

oeac me 

DBBE FC8 1 D I  

OBC I t ee3F9FF 

om 2m 

DBC7 7F0 149  

DBCA 39 

DBCB 8F87 

OBCD me 

DBCF EDE4 

DBDt m l DJ 

DB04 F D8 1 D l  

DBD7 3586 

DBD9 BDBDCC 

DBOC 8623 

DBDE BOA2e2 

DBE! CE83DA 

OBE4 8Ee2DO 

DBE7 SF 

DBE8 A6C8 

OBEA 2788 

OBEC Am 

OBEE SC 

DBEF 28F7 

DBF 1 7EOA2F 

OBF4 em 

oeF6 me 
DBFe �C 

DBF9 BOA! 7 1  

OBFC B t eO 

OBFE 2784 

om e m  

oc82 2609 

om 7Frn9 

om C C0D� l  

D C 8 A  eE02DD 

DC3D 7EA39D 

DC 1 0  9687 

DC 1 2  2605 

om BDA I C I 

D C 1 7  2 7 F B  
DC 1 9  7EA56B 

DCIC me 
DC I E  8DB58F 

Listing 2 :  

e rn  NOHORE LOA 

0975 STA 
8976 RTS 

llFF 

AUTDFG 

0977 f + t f t t H f f f t t f f t H f H H  

SET UP A U T O  FLAG 

ALL DONE 

697e • Th i ! i s  the t r a p  rout i n e  to see i f  i n 

9979 • AUTO aode 

0980 ' 

0981  I NPUT TST AUTDFG 
9982 BEQ I NE  X I T  
9983 .......  

9984 DOAUTD LDD L I NNUH 

ms CHPD UF9FF 

0986 BLS NOTH! 
6987 CLR AUTDFG 

me I NE X I T  RTS 
8989 • 
8998 .......  

9991  NOTH!  CLR 187 

9992 CLR 170 

0993 STD  , S 
0994 ADDO I NCNUH 
8995 STD LI NNUN 
0996 

9997 

0998 

3999 

1 m  
1 ee 1  

PULS D 

JSR  IBDCC 

LOA 1 1 20 

JSR CHROUT 

LDU l l JDA 
LDX IBASBFR 

AUTO HOOE? 

GET LAST L I NE NUHBER 

TOO H I GH? 

RESET FLAG 
RETURN 

I NKEY STORE 

FLAG BUFFER FLUSHED 

D SAVE CURRENT VALUE OVER RE TURN 
I NCREHENT 1 1  
AND SAVE I T 

GET OLD VALUE OFF STACK 

D I SPLAY NUH8ER 

SPACE 

D I SPLAY I T  

WHERE CONVERTED I I S  

P O I N T  TO B A S I C  BUFFER 
1 032 CLRB SET UP CHARACTER COUNTER 

tm !LOOP LOA , U +  G E T  F I R ST CHAR 

I m  a m  GOTNUH GET ALL NUHBERS 
!HS ST A , l + HOVE TD BUFFER 
I 086 I NCB COUNTER UP 
I m  BRA ! L OOP CONTI NUE 
1 8'8 • JUHP I s  HERE so EVERYONE CAN GET 11 W I THOUT 

1 H9 t LONG BRANCH I NG 

l e J e  SYNERR JHP SHERR 

1 8 1  I • 
1 8 1 2  SOTNUH LOA lt20 

1 0 1 3  STA , X +  

1 0 1 4  ! NCB  

1 0 1 5  

1 8 1 6  

1 8 1 7  

JSR  tA J 7 1  
CHPA IUD 

BEQ ENDAUT 
1 0 I B  CHPA 1'83 

1 0 1 9  BNE ! NOONE 

1 020 ENDAUT CLR AUTOFG 
1 82 1  L D D  00001 

1 022  LOX  IBASBFR 

1 02 3  ! NOONE JHP IA39D 

J 024 H f H H H H t H H t t + H  
1 025 • 'SCAN"  

1 !26 • 

1 027 SCAN LOA I B7 

1 028 BNE SOTKEY 

1 0 29 rSCAN J SR I A l C l  

1 030 BEQ �SCAN 
1 ?31 GOT¥.EY m IA56B 

l t'32 H l f t t f t f f t t HH f t H H I  
I 033 • 

1 034 • " DATEt"  

1 035 ' 
1 036 DATE LDB IB 
1 037 J SR IB50F 

SPACE 

SAVE 11 AT  BUFFER END 

COUNT I T  

READ A CHARACTER 
RETURN? 

END AUTO FUNC T I O N  
BREAY.? 
NOT SPEC I AL SO E X I T  
RESET FLAG 

GET A RETURN IN A ,  1 CHR I N  B 
P O I N T  TO BUFFER START 

CONT I NUE BAS I C  LOOP 

HAS A KEY BEEN PRESSED? 
YES, RETURN W I TH CODE 

NO CALL KEY SCAN 
KEEP LOOK ING 
RETURN A 1 CHAR . STR I NG 

CHARACTERS J N  HNIDDIYY  
VER I F Y  SPACE AVLBLE .  AL LOCATE 

230 . . . . . . . .  83 
END . . . . . .  200 

5 "' DATESET . BAS " L I ST I NG #2 COO 
K I NG W I TH COCO- PART 5 
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DC2 1 8093 
DC23 7EB69B 

DC26 FC6 1 4 E  

DC29 3406 

DC2B 44  

OC2C 56 

DC20 54 

DC2E  54 

DC2F  54  

om 54 

DC31 eD J 6  
om e62F 

DCJS A788 

DC37 E661  

om crn 

om eoec 

DC3D 862F 
DC3F A7e0 

DC41  E6E4 

om 54 

DC44 8003 

DC46 3262 

DC48 39 

OCH 4F 

om cm 

DC4C 2m 

om 4c 
DC4F 20F9 

DCS J CB3A 

DC53 em 
DC55 ED81  

DC57 39 

DC5e BDB748 
om ECB4 

DC5D DD5! 
DC5F 7E880E 

DCb I 

0994 

1 63e • l I S  RETURNE D W I TH ADDRESS OF S T R I NG ST ART 

I m  BSR DATGET PUT CURRENT DATE AT  8 

1 043 JHP H698 E X ! T  V I A  S T R I NGt CODE 

1041 .........  

I 04 2 • DA TGET PUTS HH I DD I V Y  AT ADDRESS I N  X BASED UPON 

1 043 • VALUE AT  DATUH . DATE IS STORED AS FOLLOWS : 

1 84 4  • 1 5  - 9 8 - 5 4 - 0 

1 045 • YEAR IHOD J 988l  HONTH DAY 

1 046 DATSET LDD  DATUH GET DATA FOR HONTH 
Im • ENTER BELOW W I TH DATE ALREADY IN D 
1 048 DATOUT PSHS D SAVE ON STACK 

1949 LSRA GET UPPER B I T  I N  CARRY 
1 050 

1 0 5 1  

1 052 

1 953 

1 054 

1 055 

RDRB 

LSRB 

LSRB 

LSRB 

LSRB 

BSR DECODE 

1 056 LOA I' I 
1 85 7  STA  , X +  

HOVE DOWN 

HOVE DOWN 
HOVE DOWN 

HOVE DOWN 

HOIJE DOWN 

PUT CHARACTERS IN BUFFER 

1 058 LOB l , S  GET DAY 

1 059 ANDB m e 0 1 1 1 1 1  HAS¥. OFF HONTH 

1 060 BSR DECODE 
1 0 6 1  L D A  I ' /  
1 062 

1 863 

1 064 

1 065 

1 066 

I 067 

1 968 • 

STA I X +  

L D B  I s  

LSRB 

BSR DECODE 

LEAS 2 , S  
RTS 

1 069 DECODE CLRA 
1 m SUB TEN SUBB 1 1 0  

I 8 7 1  BLO BOTTEN 

1 072 

1 073 

1 074 • 

I NCA 

BRA SUBTEN 

1 075 GOTTEN ADDB 1 1 0  +'  0 

1 076 ADDA 1 ' 0  

1077  

1 078 

STD , X + +  

RTS 

GET UPPER BYTE 

POS I T I ON YEAR DATA 

GET CHARACTERS IN A ,  B 

REHOVE DATE FROH STACK 

SET UP TENS COUNTER 

REDUCE BY TEN 

E X I T  AS WENT NEG 

I NCREHENT TENS 
CONT I NUE SUBTRACT I NG 

RESTORE UN I T S  AND 

TENS TO ASC 1 1  
SAVE I N  BUFFER 

1 079 f f: f H f H f f f f f l t f H t f H f f f f f f f f f + f f f f f H f t H  
1 080 t 'WPE E K '  

1 08 1  ' 
1 082  •WPEE¥. R E TURNS 2 BiTES  

1 083 WPE EY  JSR 18740  I NT EGER ! I E  PARSED VALUE 
1 084 LDD , l DD DOUBLE PEEr 

1 085 UNS!GN STD  

1 086 JHP 

l < o  "' 
18B0E 

! 887 t f H H f f f H H f H f H H H H  
1 088 
1 089 
1 090 
1 09 1  1 1 L A S T  EOU • - I 

1 092 • 

SEND J NS I SNED ' TO 'IARI ABLE 

I ast used address v a l ue 

1 093 ' 1 Z LAST �ust  not be g r e a t er t h a n  IDFFF f or 
1994 t DOS 1 . 8  and tDEFF for DOS 1 . 1 . The 1 at ter 

1 '95 t has the OS-9 Boot prograt ind SN! 1et rout i nes 

1 '9 6  t fro1 tOFH t o  tDF4C 

1 997 • 
1'98 t 

l l 97 OPT L I S  

1 1 98 END ADDCON 

NO ERROR I S l  DETECTED 

1 0  CLEAR 1 000 
20 ' DATE LOADER 
30 D I M  DAYS < 1 2 )  
40 DATA 3 1 , 28 , 3 1 , 30 , 3 1 , 30 , 3 1 , 3 1 ,  
30 , 3 1 , 30 , 3 1  
50 FOR 1 = 1  T O  1 2  
60 READ DAYS < I >  
70 NEXT 
80 IF WPEEK < &H 1 4E > < >0 AND WPEEK < 



&H 1 4E > < >&HFFFF THEN 2 1 0  
90 I NPUT " DATE < MM , D D , Y Y > " ; M , D , Y  
1 00 I F  M< 0 OR M > 1 2  THEN 240 
1 1 0 IF Y < 0  THEN 240 
1 20 I F  D< 1 THEN 240 
1 30 I F  M=2 THEN 1 60 
1 40 I F  D >DAYS < M >  THEN 240 ELSE 1 
90 
1 50 ' DO F EBRUARY 

1 60 I F < I NT C Y l 4 > < >Y l 4 > AND < D >DAYS < 
M > > THEN 240 
1 70 ' LEAP YEAR 
1 80 I F  D >29 THEN 240 
1 90 DATE = < Y* I NT ( 2A 9 ) ) + ( M* I NT ( 2A 
5 ) } +D 
200 WPOKE &H 1 4E , DATE 
2 1 0  I NPUT " DATE F I LES " ; A$ 
2 20 I F  LEFT$ ( A$ ,  1 > = 11 Y 11 OR LEFT$ ( 
A$ , l ) = " y "  GOSUB 250 
230 NEW 
240 PR I NT " ERROR " : GOT090 
250 ' F I LE REDATER 
260 ' DATES ANY F I LES W I TH Z ERO 
OR 255 
270 ' I N  THE DATE F I EL D  W I TH TOD 
AYS DATE 
280 I NPUT " DR I VE NO " ; DR 

290 PR I NT " THESE F I LES REDATED W I  
TH " ; DATE$ 
300 I F  DR< 0 OR DR > l  THEN 280 
3 1 0  FOR X= 3 TO 1 1  
320 DSK I $  DR , 1 7 , X , A$ , B$ 
330 A$=A$ +LEFT$ ( B$ , 1 27 >  
340 FOR N=0 T O  7 
350 F I LE$=M I D$ ( A$ , N*3 2+ 1 , B > 
360 E X T$=M I D$ ( A$ , N*32+9 , 3 >  
370 I F  ASC < F I LE $ > = 0  T HEN 450 
380 I F  F I LE$=STR I NG$ ( 8 , 255 > THEN 
FLAG= 1 : GOT0460 
390 MSB=ASC < M I D$ ( A$ , N*32+ 1 7 , 1 ) ) 
400 LSB=ASC < M I D$ ( A$ , N*3 2 + 1 8 , 1 > >  
4 1 0  I F  MSB=0 AND LSB =0 THEN 430 
420 I F  MSB< >255 OR LSB< >255 THEN 

450 
430 M I D$ < A$ , N* 32+ 1 7 , 2 > =CHR$ C PEEK 
< &H 1 4E > > +CHR$ C PEEK < &H 1 4F > > 

440 PR I NTF I LE$+ " . " +E X T$ 
450 NE X T  N 
460 B$=R I GHT$ ( A$ , 1 27 >  
470 A$=LEFT$ ( A$ , 1 28 >  
480 DSKO$ DR , 1 7 , X , A$ , B$ 
490 I F  FLAG= l T HEN 5 1 0  
500 NE X T  X 
5 1 0  RETURN 

N EWI HDS FLO PPY D R IVE  CO NTROLLER  FEATU RES: 
• G O L D  PLATED EDGE CARDS 

Ordering lnforma11on 
We accept Visa. Mastercard. Wire Transters. and Certified checks for 
quickest sh1pp1ng. Orders received on personal checks are held 

• DUAL SELECTABLE ROM SOCKETS 
• NO POTS TO ADJUST 
• COMPATIBLE WITH COCO I & II 
• 120 DAY WARRANTY 
• DOUBLE AND SINGLE DENSITY 
• FULLY SOCKETED BOARD 
REDUCE YOUR 1/0 ERRORS WITH THE NEW HARO DRIVE 
SPECIALIST FLOPPY DRIVE CONTROLLER FOR THE COLOR 
COMPUTER. GOLD EDGE CARO CONNECTORS ANO THE 
ABSENCE OF POTENTIOMETERS MAKE THIS THE BEST 
BOARD AVAILABLE TO DATE. SOLO WITH ANO WITHOUT 
ROM (Read Only Memory) 

COMPLETED & TESTED BOARD WITH ROM . . . . . . . . . . . $139.00 
(INCLUDES GASE. AND DOS INSTRUCTIONS) 
COMPLETED & TESTED BOARD WITHOUT ROM . . . . . . . . . S1 19.00 
(INCLUDES GASE) 
BARE BOARD WITH INSTRUCTION MANUAL . . . . . . . . . . . S39.95 
(ADD $40. FOR COMPLETE PARTS KIT, ADD $20. FOR ROM) 

HARD DRI VE SPECIA LIS T  

Dealer in quir ies i nvited 
1 6206D Hickory Knoll .  Houston. Texas 77059 

Order Line 
1 -800-231 -6671 
Local Sales and Service Line 
1 - 7 1 3-480-6000 

November 1 984 T H E  R A I N B O W  1 49 



By Colin J. Stearman 

If you think Co Co is t1·i1hou1 
parallel, this month we cook up 
something to prove you right 
and wrong! 

11;A "Pt...tP" na1 .. 111'11nu,1 r"\.-.. ..... ,.., ....... 1 .... .... ... -1t:io,11 

I 
love my printer. It prints quickly, it 
prints letter quality, it draws pic
tures, I can send it my own charac

ter fonts ... but the darn thing has a 
parallel port and CoCo has a serial prin-. 
ter output. Sure I can buy a serial inter
face for it but it's over 25 percent of the 
cost of the printer alone, and I hate to 
waste money. The only solution is to 
design a parallel port for Coco. 

The actual design is easy, but I wanted 
the software to fully integrate the port 
into BASIC, allowing me to direct printer 
output to either the parallel port or the 
existing serial port; and for good mea
sure I wanted the BASJC·to allow easy 
adjustment of the Baud rate on the 
serial port. 

To achieve all this meant adding 
initialization code for the parallel port 
hardware, trapping output destined to 
go to the serial port and redirecting it to 
the desired printer port. This month's 
assembly language listing does all that 
as well as adding three new BASIC com
mands. If you do not need this parallel 
port and are thinking of turning to the 
next article, two of the new commands 
apply to the existing serial port also, so 
maybe you might want to stick around. 

But before we get to the software, let's 
get the hardware built. If you didn't 
have trouble with the EPROM pro
grammer, this project will be a snap. 

Adding The Parallel Port 
The object of the construction is to 

mount a new 6821 PIA (peripheral 
interface adapter) inside the computer, 
without making irreversible modifica
tions to the circuit board. I did this by 
"piggybacking" the new PIA onto U4. 
The photos of my unit should give you 
an overall idea of the look of the fin
ished unit. 

U4 is an existing PIA used to drive 
the D/ A converter and control the 
VDG chip. Please note that these modi
fications refer to the REV E-style mother
board. If you have a later model, your 
PIA may not be labeled U4 and will 
have to be identified by the function it 
performs. 

To construct the unit, first gather the 
following components together: 

I) 6821 PIA Peripheral Interface 
Adapter 

2) Breadboard PCB Radio Shack 
#276-158 



3) SN7404 Hex Inverter Radio Shack 
#276-1802 

4) 40 Pin IC socket, wire-wrap type 
5) Thin hook up wire 
6) Flat ribbon cable, 36 conductor 

wide 
7) Centronics-type female plug, rib

bon mounting 

Items I, 4, 6 and 7 are not carried by 
Radio Shack but are available via mail 
order from Active Electronics, West
boro, Mass. and other sources. The IC 
socket must be the wire-wrap type. 

To assemble the parts, first remove 
the cover from CoCo and also the RF 
shield lid inside. Locate U4 (REV E 
board #), the 6821 on the right as you 
face CoCo. Gently pry the IC out of its 
socket, using a small screwdriver or IC 
puller. Be careful not to damage the 
pins. Put CoCo to one side as we will 
now construct the "piggyback" board 
assembly. 

Mount the 40-pin socket to the PCB 
(printed circuit board, item 3) anywhere 
convenient, but leave room for the 
SN7404 near pin 24. Solder all pins on 
the socket to the PCB, but do not cut off 
the excess. 

Take the new 682 l and gently bend 
pin 24 outward a little so that when the 
IC is put into the socket, this pin will not 
enter it. Put the IC in the socket and 
press it home. 

Mount the SN7404 alongside the 6821 
near pin 24. Solder all pins to the PCB. 
Using the hookup wire, connect pins 1, 
3, 5, 7, 9 and 11 together and also to pin 
20 of the 40-pin socket. Connect pin 14 
to pin 1 on the 40-pin socket. Connect 
pin 13 to pin 24 of the 6821. This is the 
bent pin not inserted into the socket. 
Also connect this pin to a length of wire 
about nine inches long. The other end 
will be connected later. Connect pin 12 
to the 40-pin socket pin 24. 

Turn the PCB upside down and cut 
off the wire-wrap pins from pins 2 
through 19 only. Cut them as close as 
possible to the PCB. The next task is to 
mount the assembly on top of the 682 l 
removed from U4. 

Locate the 6821 removed earlier from 
CoCo and carefully bend pin 24 so it 
points vertically upward. Position the 
assembly on top of this IC to test for fit. 
It may be necessary to splay the wire
wrap pins out a little. In order for the 
finished assembly to fit under the RF 
shield lid, the remaining wire-wrap pins 
must be trimmed as short as possible. 
Gauge how much you can cut from each 
pin and then trim all to this height. 

Now solder the assembly to the 6821, 

soldering each wire-wrap pin to its 
respective pin on U4. You should be 
connecting to U4 pins I, 20, and 21 
through 40. The wire-wrap pin 24 will 
connect to the upturned pin 24 on U4. 
This pin will not connect to the socket 
when U4 is returned to the CoCo mother
board. When soldering the assembly to 
the back of U4, minimize the amount of 
solder used so that the IC will still fit 

into its socket. Also position the solder 
joint high on the pins so that the lower 
part will still fit the socket. 

Finally, the ribbon cable must be at
tached to the assembly. Consult your 
printer manual and Figure I. The best 
approach is to fit the Centronics socket 
to the ribbon cable to aid in identifying 
the wire numbers. Most sockets have 
the numbers molded into them. On the 
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Figure I 
I 

OIJ 

r·--........-

blUY 1 ... ;:::::: - I _J 
bit,��;�1 1 ===i 

�1.·;i:= t =1 3 
. & .___ ·,�-1 cf 

HEtJ PIA 

St.t'Ct.o< - \.. --�- 6821 J ffddr� 'S $ l iM ff2 .,.., ------------- •see te:<t. l 
standard parallel interface the wires and 
their fu net ions a re: 

Wire Function 
I Data Strobe (bar) 
2 Data Hit I 

J Data !:lit 2 

4 Data Bit J 
5 Data Bit 4 
6 Data Bit 5 
7 Data Bit 6 
8 Data Bit 7 
9 Data flit 8 

11 Busy 
14 Signal Ground 

Connect the wires to the pins as indi
cated in Figure I. Wirt· 14 should be 
connected to any OV point on the a sem
bly. Finally trim all the excess PCB 
from the assembly to minimize its size. 

Now mount the finished assembly 
into CoCo. Press the lower IC gently 
but firmly into the U4 sot:ket. All pins of 
the lower 6821 mu�t enter the socket, 
except for pin 24 which was bent up
wards. It's not ca�y to see that this 
happens. so inspect the results carefully. 
The assembly should be firm and quite 
rigid when installed. 

The wire still le ft unallached must be 
soldered to the main computer board 
near the 6809. Cut thi.-, wire to a suitable 
length and attach to the solder point, as 
indicated in Figure 2. u�c a light solder 
tack to minimize the possibility of dam
age to the board. This wire picks up 
address Line 2 to allow the software to 
distinguish between the two P!As. 

The ribbon cable will head toward the 
left as you face CoCo. Take the RF 
shield lid and bend the fingers where the 
cable is, so the lid can be replaced with
out pinching the wire. Ir the assembly is 
too high to allow the lid to be replaced, 
either leave it off entirely. or extend the 
height of the RF shield using some 
shielding metal from an old TV. 
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The ribbon cable can be routed out of 
the computer by doubling it back on 
itself and running it under the main cir
cuit board. A notch cut in the lower 
plastic shell underneath the serial and 
cassette ports will allow the cable to 
leave the case. 

This completes the hardware construc
tion. We now move on to this month's 
software additions to the Disk BASIC 
patch. 

The New BASIC Commands 
This month we add three new com

mands, all associated with the printer 
port. Two apply even if you do not 
intend building the parallel port, so 
stick with us. 

PARALLEL 
Issuing the BASIC command PAR

ALLEL, either directly from the key
board, or within a program will result in 
all data destined for the printer being 
routed out of the new parallel port. In 
other words, all PRINTtl-2 statements 
will output through the parallel port. 

The code to drive the parallel pqrt is 
conditional assembled based upon whe
ther a variable called PA RPNTis defined 
or not. Review the paragraph in Sep
tember's issue for more details on how 
to include or exclude the code for the 
parallel port, as desired. 

BAUD 
This command applies whether or 

not you have the parallel port. Either 
way, it establishes the Baud rate of the 
serial port. If you have the parallel port, 
it also activates the serial port so that all 
PRINT#-2 commands direct output 
through the standard serial port. The 
original serial driver code in the Color 
BASIC ROM is still used for the serial 
port. 

u+ 

The syntax for this command is: 

BAUD(n) 

where n =JOO, 600, 1200, 2400, 4800 or 
9600. 

If you have the parallel port, then 
CoCo starts up with this activated. If 
you do not, then the serial port is acti
vated and set at 600 Baud. 

LDIR 
A simple but useful command which 

does a normal directory but directs it to 
the currently active printer port. The 
directory contains the creation date 
enhancement, but, of course, does not 
pause after each l 6 lines, as when direct
ed to the screen. 

Adding This Month's Code 
As last month, use your edit or to pull 

in the source code built up so far. Delete 
the lines identified with reference num
bers 20, 21, 22, and 29. Read and follow 
the notes at reference Lines 6, 7, 8, I 0 
and 11 regarding including or excluding 
the parallel port code. 

Go to the end of t he listing and delete 
all the remaining lines from and includ
ing ZZLAST EQU *-1. Then add the 
assembly text in Listing I. When all is 
set, re-assemble the resulting file and 
test as you have in previous months. 

To test the parallel port, connect it to 
a printer and try LLISTing a BASIC pro
gram or run some other program which 
has printer output. If it does not work, 
but the computer works otherwise, dou
ble check your wiring on the new PIA, 
especially around the ribbon cable con
nection point. It's very easy to miscount 
the wires. 

A Final Point 
All BASIC programs will have no 

trouble sending output to the parallel 



p o rl . H o wever,  yo u m a y  have t ro u b l e  t ha t  t he B U S Y l i n e  goes t o  b o t h  p i n s  9 
w i t h  s o m e  m ac h i ne l anguage p rogra m s .  a nd 1 9  o n  t h e n e w  P I A  i s  spec i fica l ly t o  
I f  t hey use t he se r i a l port i n  t h e  Color  acco m m od a te t he a p p roach t hese rou -
U /\ S I C  R O M  a nd d o  n o t  " m e s s "  w i t h  t he t i nes u se t o  de tec t  t h e  p r i n te r  b u sy c o n -
h oo k s  i n  R A M .  t he p o r t s h o u l d  w o r k  d i t i o n .  F r o m  a p r og ra m me r 's po i n t  of  
a l r i g h t _  l f  t he program h a s  Ba u d  rate vie w ,  t h e  P I A  is a d d ressed as  fo l l o w s :  
co n t ro l .  se t i t  to  1 1 0 or  1 20 a nd th is w i l l  
a c t i va t e  t he pa ra l l e l  p o r t ;  300 o r  h i ghe r FF24 B i t  0 - 6 u n used 
wi l l  <1c t ivatc the ser ia l port .  B i t  7 p r i n t e r  b usy l i ne 

Ir y o u  have F H  L F L E X  t he n  y o u  ca n 
use t he pa ra l l e l  p o rt d r iver ro u t i n e  d e s- F F2 5  C o n t ro l  p o rt fo r a bove ( se t  
c r i bed i n  t h e  F L E X  manua l .  The rea s o n  t o  $4)  

FF26 B i t  0 Pa ra l l e l  port h i t  
B i t  I Pa ra l l e l  p o n  b i t  ) -
B i t  2 Pa ra l l e l  po rt t111 
[3 i t  3 - Pa ra I kl  p o rt  b i t  -t 
Bi t  4 Pa ra l l e l  p o rt  h i t  � 
B i t  5 - Pa ra I k l  p o rt  b i t  6 

i t  6 Para l le l  p u n  h i t  7 
i t  7 Pa ra l le l  p u n  b i t  

FF27 i t  0 - 0 
H i t  I - 0 

i t  2 - I 

Figure 2 

Attach d dress Line 2 w ire fr o m  
para l l e l  p o rt t o  t h is p o i nt o n  N e v  · i-: · 
boards. 

On other revision boards, locate  t h t' 
t race fro m Pin I 0 on the 6809 micro
processor. 
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Coming A ttractions B i t  3 - ST R O B E  ( HA I� l 
B i t  4 - I 
B i t  5 - I 

B i t  6 - n o t  uscd 
Bit 7 - B U S Y F L J\ C i ( I  \\ hl'll 
not  b u s y )  

T h i s  s h o u l d prov i d e  t h e i n fo r m;1 1 i o n  
y o u  nccd t o  i nco rpo ra t e  t h c  p ;1 r . i l l c l  
p o rt i n t o F L E X .  Drop me a l i ne i i  ;.<n1 
ha vc t r-ou ble . 

One of t h e  gla r ing o m i s s i o n s  from 
BAS I C  i s  its a b i l i t y  to t ra p  a nd dea l with 
system e rr o r s  in  a graceful wa y. W e  w i l l  
a d d  t h is t rapp ing, a long w i t h  fu lly spe l led 
o u t  e r r o r  message s ,  b o t h  on t he screen 

a s  wel l  as a va i l a b l e  i n  a st ri ng va ria b l e ;  
p l u s  va ria b les ide n t i fy i n g  the t y pe of 
c rT o r  a nd the l i ne n u m ber i t  occ u rred . 

PA TCH p rogra m source,  a l ong w i t h  

b i n a ry f i l e s  w i t h a n d  wi t hout  t h e  para l 
l e l  po r t  d r iver for D EC B  l . O a nd D E C B  
1 . 1 , j us t  sc nd m e  a d isk  ( n o  casse t t e s  

please) a l o ng w i t h  $6  a nd a sta m ped , 
a d d ressed d isk mai ler .  I wi l l  load the 
d isk  a nd ret u rn  i t  t o  y o u  pro m p t l y .  
Add ress t h is req ue st or a n y  q uest ions t o  
Co l i n Stearman, 1 4 3  A s h  S t reet, H o p
k i nto n .  M A  0 1 748.  I f  you wou ld l i ke the ent i re DOS-

The l ist ing: 

DCX BE 

DC64 BDB262 

DC6 7 · BDB74f 
DC6A HE2 

DC6C I F l l  
o m  1 m25e1 

DC12 l l22FBCJ 
DC76 oCE4 
DC78 831 1 2C 

DC78 l l�BFBBA 
DC7F 2m 

DC8 1 mz 
DCBJ 5F 
DC84 8EDC5E 

DC87 44 

DC88 2�3 
DCBA 5C 
DCSB 21FA 

DCSD Am 
DCBF 9796 
DC9 1  1m 

DC93 39 

om cm 

DC96 DHF 
OC98 7ECBCF 

DC9B CCllCA 

DC9E DD95 
DCU J9 

DCA l •D95 
DCAJ 1 127EE�J 

DCA7 l4•2 

DCA9 966F 

DCAB 8lFE  
DCAO 3512 

1 887 OPT L I S  

1 188 111 ll l l l l f l l l l l l l t t t  f l f f l t l l l l l l f ftlllllfttll 

lf89 I PATCH 14 to R9D09 tCI 1984 Col i n  9tur11n I 

1 191 l f l l l f  fllfflll l l l f l  t l l f t l f flt lllfllttll t t  I H I  

1 191 • 
1 192 • • BAUD . connAND CODE 

1 193 t SYNTAX JS BAUD I N l  WHERE N • 

1 H4 • JH , Ul, 12H, 24H, 4BH , 96H 
1195 I 
I '9b BDCNST FCB tBE , t�7 ,  129, t l 2 ,  t6, t l 3H1 6111 l 2 H , 24H 
1 197 I 48U, 9611 BAUD CONSTANTS 
1 198 I 
1199 • 
l l lf BAUD JSR 1 8262 EVAL BRKT ARBUnEHT 
I I l l  JSR mu SET INTESER I N  l 

1 1•2 CLR ' -s FOR COUNTER 

l l lJ TFR I, D BET BAUD VALUE 
1 1 84 C"PD t9oH H ISHEST LEOAL VALUE 

l 1 15 LBH ! FCERR ERROR IF H!8HER 
1 1 16 CNTBD I NC , s  COUNT SUBTRACT I ON 

1 1 •1 SUBD IJH D I V I DE BAUD BY Jff 
1 118 LB"I  FCERR NOT A VALi D VAL ue 

1 1•9 BWE CNIBD CONT I NUE SUBTRACTION 
1 1 11 • 601 A VAL I D  nut T ! PLE OF lH 

l 1 1 1  PULS A GE T RESULT 

1 1 1 2  CLRB POWER COUNTER 
l 1 l l  LDl IBDCNST PO INT X TO BAUD CONSTANTS 

1 1 1 4 SFTA6N LSRA Bil INTO CARRY 
1 1 1 5  BCS 6EICON 801 B I T  6fl CONSTANT 

1 1 1 6 1 NCB COUNT S H !  FT 

l 1 1 7  BRA SFIASN BO SHI F T  AGAIN 

1 1 1 8 BETCON LDA 8, I SET BAUD RATE 
1 1 1 9  STA BAUDRT SET BAUD RATE 
1 1 21 CLR BDFlAB CLEAR TO ENABLE SERIAL PORT 

1 1 2 1  • AND SE T LSB OF BAUD RATE 

1 1 22 I 

1 1 23 m ALL DONE 
l 1 2�  ..... .......... . ...... .................. . . .  i 
1 1 25 I 'LD IR '  co""AND , PRI N T  D IRECTORY 
1 1 26 I 
1 1 27 LDIR LDB t-2 POINT DEYNUn TO PRINTER 

1 1 28 

1 1 29 
STB DEVNU" 

JnP AH1 6 DO D I R  co""AND 
l l l• l l f l f t l l l l l l l t t t l ll l l t l t l l l l t t t l l l H l l l H I H  

I l ll ! FDF PAAPRT ASSmLE FOR PARALLEL PORT 

1 1  J2 t 

I i l l  I • PARALLEL.  co""AND CODE AND OUTPUT ROUTINE 

1 1  J4 PARA LDD I l l  CA l 21 BAUD l!ELAr 
1 1  J� • SET "98 TO l FOR PARALLEL PORT 

1 1  J6 9TD BDFLA6 10 "AKE PARALLEL ACTIYE 
1 l l7  RTS 

l l l8 l l t l l t l l t f 

1 I J9 • Par al l e i  por t output rout ine 
i 1 4t • Thi ! 1 1  ca l hd by the 1odl l i ed ju1p &t tl68  

l 14 1  PAR OUT !ST BDFLA6 I F NOT ZERO THEM PARALLEL 

1 142 LBrn Alm DO SERl AL OUTPUT 

1 1 43 
l lH 

1 1 45 

l l  46 

PSHS A 

LOA DEYNlm 

C"PA f-2 
PULS A 

SAVE VALUE 
GOINS TO OEY !CE -2? 

RECOVER CHAR , FLABS DOH! CHANBE 

1 58 T H E  RAI NBOW Decem ber 1 984 

DCAF 1 126EE97 

DCB3 81'D 
om 2113 
DCB7 fC9C 

om ec 
DC!� IF9C 
DCBC 3 4 1  l 
DCBE SEFF26 
DCC I 6DI E  

om me 
om A784 

DCC7 J5 l ! 
DCC9 J262 

DCCB 39 

DCCB 

l 1 4 7  LBNE AH! � 

1 1 46 I 

l ! 49 1 PARALLEL OUTPUT WANTED 
i m  C"PA Utn 
1 1 51 m 
1 1 52 I NC 

1 m  FCB 

I m  MAS CR CLR 

1 m  PSHS 
1 1 56 LDl 

I 157 CHKRDY TST 
1 158 8"I 

1 1 59 STA 

l l 6f PULS 

l 1 6 1  LEAS 

1 1 62 RTS 
1 1 63 ll l l l t l H  

1 164 ENDC 

MASCR 

me 
tBC 

me 
cc, x 
IDATA 

-2 , l 
CHKRDY 
, l  
CC, l  

2, s 

1 165 OPT US 
l 1 66 
1 1 67 

l 1 68 Z ZLABT EOU 1- 1 
l ! 6 9  f 

NOT DOI H B  DEVICE 1-2 

WAS I T  A CR? 

I NCRE"ENT L INE PR INT POS I T I ON 
SKI P  HEIT 2 BYTES 

LI NE COUNTER 

PRESERVE BAS I C  VALUES 

POINT  l TO P l A  

BUSY I F  l ! NE 7 HI 
MA I T  UNT IL LOM 

DATA RESISTER 

RECOVER YALUES 

OLD RETURN OFF STACK 

10 OR ! 6 1 11AL CALLER 

1 nt Ulld 1ddr111 �II UI 

1 1 71 • l l LAST 1u1t not bt 9r11t1r thin IDFFF for 

l l  71 t DOS J .  I 1nd IDEFF for DOB l. l .  Th1 l 1t hr 

1 1 72 • hu th1 08-9 Boot pr oqru and &M l 11t rout I nu 
1 173 t lro1 IDFlf to IDF4C 
1 1 74 • 
1 '!75 . 
1 184 OPT L ! S  

0994 I l 85 END ADDCOl1 
NO ERROA <SI DE JECTED 

Submitting Material 
To the Rainbow 

Contributi ons to THE RAJ · BOW are welcome from every
one . We l ike to run a variety of programs which will be 
usefu l/help ful/fun for other CoCo owners. 

Program s ubmissions must b e  on tape or d isk and it is best 
to m ak e  several saves, at least one of them in ASCII form at. 
We 're sorry, but we do not have time to key iil programs. All 
programs should be sup ported by some edit�rial commen
tary, explaining ho w the program works. We're much more 
interested in how your s u bmission works and ruhs than how 
you develo ped it . Programs hould be learning experiences. 

We do pay for submission , based on a number of criteria. 
Those w ishing remuneration shou ld so state when making 
submissibns. . 

For the benefit of those who wish more d etailed infor
mat ion on making su bmissions, please send a SASE to: 
SubmiSsions Ed itor, THE R AI NBOW, P.O. Box 385, Pros
pect, K Y  40059. We will  sen d  you some more comprehensive 
guidel ines. 

Please do not submit programs or articles currently sub
mitted to an other pu blication.  



EXPANDING BASIC 

Part VII 

By Colin J. Stearman 

Teaching CoCo how to 
clean up after its errors 
and own up to mistakes 

(Colin J. Stearman is an electronics 
engineer educated in the U.K. He has 
worked with all kinds of computers and 
has been a Co Co enthusiast for over two 
years.) 
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P
robably the most frustrating 
limitation of the Microsoft BASIC 
in CoCo is its lack of ability to 

trap errors. Even the best written 
programs generate errors and when 
they do, it's infuriating to have CoCo 
tell you how you messed up and then 
tell you with a condescending smirk that 
it's OK! It isn't OK, so we must do 
something about it. 

Error Trapping 
Most flavors of BASIC have a state

ment similar to ON ERROR GOTO 
nnn which tells the interpreter that if 
an error occurs jump to line 'mrn' and 
continue running. Then at line 'nnn' we 
can write some lines which handle the 
error and continue the running of the 
program. 

Because ON is already a BASIC 
keyword I decided to simplify the 
syntax. So here is a description of the 
error trapping command and some 
associated variables. 

ERRORS 
The syntax for the error directing line 

is ERRORS GOTO nnn, where 'nnn' 
is an existing line number or zero. When 
such a line is encountered in your 
program it simply tells the interpreter 
that, should an error occur, go to line 
'nnn '. This command will stay in effect 
until another such line is encountered 
saying go to a different line on an error. 
Except if 'nnn' is a zero, error trapping 
is canceled and errors cause BASIC to 
stop the program and report just as 
before (or nearly as before, as you will 
see). 

If line 'mm' does not exist, then a 
'No such line number' error will occur 
if the statement is entered in the direct 
mode. However, if it is in a program, 
it will create an error itself, but the error 
will have nowhere to go, and the 
program will lock up. Pressing Reset 
is the only option left. 

Because the line number follows a 
normal GOTO statement, the REN UM 



I Q  

1 3  
1 4  
1 5  
1 6  

1 8  
1 9  
20 
2 1  
22 
23 

29 

32  Directory 

command will handle it correctly. 24 Direct Command in File sorts' where elements must be swapped. 
When any error occurs all FOR . . .  25 Undefined Function 

NEXT loops and subroutine return 26 No such File A Final Flourish 
27 Record # addresses are canceled, allowing the If  you look at Listing I around the 
28 Disk Full hand ling routine t o  j u m p  to label R E S ET you will  notice SO!Ueerror 

Out of Buffer Space anywhere in the program without additional start-up codes. This executes a 
30 . Write Protect

problem. when CoCo d oes a cold start. The first 3 1  File Name 
thing this code d oes is reȗtore all the 

ECO DE d rives to track 0. This eliminates that 33 File Exists 

Illegal Direct Command be assigned to B$ and vice versa. If you would l ike the entire DOS
pA TCH program source, along with Type M)smatch S imilarly, S W  A P  D L ,  W P  will cause the 

Out of String Space value assigned to DL to be assigned to b i nary files  w i t h  and without  t h e  
String too long WP and that of WP to be assigned to parallel port d river for DECB I .O  and 
String too complex DL. I f  the two variables are not of the DECB I . I ,  j ust send me a disk (no 
Can't Continue same type, (string or numeric) then a cassettes p lease) along with $6 and a 
File Data 

This numeric variable returns the 
c4rrent error code number. I f  n o  error 
hȖs yet been encountered,  it will  have 
tli.e value - 1 ,  so if a NO S U C H  FIL E 
error was the most recent error, then 
doing a P R I NT ECODE would print 
26, the code number for that error. 
ECO D E  may be used j ust as any other 
numeric variable, bµt it may not be 
assigned a value by putting it o n  the 
left of an equal sign. 

ELI NE 
This is also a numeric variable and 

all comments about E C O D E  apply 
equally t,o it. This returns the BASI C  line 

.
number on which the most recent error 
occurred. I f  no error bas yet occurred 
this variable will qave the value of - 1 .  

EN AME$ 
This is  a s tr ing v a r i a b l e  w h i c h  

contains the name o f  t he most recent 
error. If  no errors have yet occurred, 
ENAME$ is a zero length string. All  
normal string manipulation functions 
may use it, but it too must not appear 
on the left of an equal sign. 

The error code numbers returned by 
E C O D E  and the associat e d  e r r o r  
strings are: 

ECO DE EN AME$ 
0 NEXT without FOR 
I Syntax 
2 Return without GOSUB 
3 Out of Data 
4 Function Call 
5 Overflow 
6 Out of Memory 
7 No such line # 
8 Subscript 
9 Redimensioned Array 

Divide by 0 

34 Field Overflow 
35 Set to Non-Fielded String 
36 Verify 
37 Access past End o f  File 

If no error trapping is set, B A S I C  will  
return these fully spelled out error 
messages followed by the word E R R
O R ,  instead of the cryptic question 
mark and two letter code. 

Due to memory space limitations, 
E N A M E$ and fully spelled out error 
messages are not included in the patch 
to DECB I . I .  

SWAP 
The final BASIC command to be 

added is S W  AP. This has no connection 
with error trapping but is useful to have 
around. The syntax is: S WA P  varI, var2 

" When any error occurs all 
FOR . . . NEXT loops and sub
routine return addresses {Ire 
canceled, allowing the error 
ha11;dling rou(ine to jump to 
any wh ere in the program 
without a proble111 . . . If n4 
error trapping is set, BAS.IC 
will return these fully spelled 
out error messages followed by 
the word ERROR, instead of 
the cryptic question mark and 
two letter code. " 

where 'var l '  and 'var2' are l ike variables. 
This means that SWAP A$, B$ will 
cause the string associated with A$ to 

annoying search up and down the disk 
during the first disk access .. The slight 
increase in start-up time is worth the 
subsequent savings in access time and 
reduction in wear and tear on the drive 
itself, not to mention your nerves! 

This code restores all possible d rives 
to track 0. If you do not have four drives 
you can improve the start-up time a 
little by o nly restoring the drives you 
do have. This is done by c hanging the 
'3 ' in t he line immediately after the line 
defining R J::S ET (whic h  reads ' LD B  #3 
N U M B E R  OF D R IV E S ') to one less 
than the number of drives you do have. 

Adding This Month's Code 
Just as in p revious months, pull the 

assembly file built up so far into your 
editor, then re!Uove the commenting 
asterisks from the start of line with 
[ R E F  #] of 2, 9- 1 ,  9-2 and 9-3 . Com
pletely delete reference lines 1 8, 1 9, 25, 
26 and 27. Also delete all  l ines at the 
end starting with 'ZZLAST EQU *- 1 '. 

Now type in the new code found in 
Listing I and reassemble the result. As 
this month's addition is the last, rename 
the composite assembly l anguage source 
as DISKPTCH.A SM and the binary 
file as D ISKPTCH. BIN. Test the 
binary patch file j ust as you have for 
the past few months. 

Wrapping It Up Next Month 
The next issue of THE R A I N BOW will 

see the last installment of this series. 
In it we will tie up a few loose ends; 
put the entire revised version of Disk 
B A S I C  in an E P R O M  and mount it in 
the disk controller, and make some 
suggestions for commands yoll could 
add yourself. I hope you'll  plan on 
joining me then. 

'Type Mismatch' will  occur. stamped, add ressed disk mailer. I will 
Already Open 

The S W A P  command saves the need load t he disk and return it to you 
for an intermediate h olding variable promptly.Device Number 

Read/ Write 
when exchanging variable values and Address this request or any questions File Mode 

File Not Open is considerably faster than this approach. to: Colin Stearman, 1 43 Ash Street, 
Read past End of File The obvious application is in 'bubble H op kinton, M A  0 I 748 . 
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The listing: 

om BE 

. OCbS BDB2b2 
om BDBm 

1887 OPT L I S  
1888 HHIHtllHHHltllllHllHltltttllllllttttl 
1ç89 1 PATCH 14 to RSDOS ICI 1984 Col i n  Stear1an t 
1898 IHHHHlttttHHltftttltHHHtftfHHtfHt 
1991 I 
1192 t 'BAUD' COHHAND CODE 
1193 t SYNTAX I S  BAUD IN I  NHERE N = 

1194 I 389,bH, l2H, 24U,48H, 9b00 
1995 I 
l 896 BDCNST FCB IBE , 157 ,.29 , 1  1 2 , l b , t !  3eè,be0, 1200, 2408 
1897 f me, 9688 BAUD CONSTANTS 
1898 t 
1899 I 
1 1 88 BAUD JSR 182b2 EVAL BRKT ARGUMENT 
1 181  JSR 18748 GET INTEGER IN  X 

om cm 
om om 
om 7ECBCF 

om CCB !CA 

DCA2 0095 
OCA4 39 

DCA5 8095 

ocoe BDB357 
om 9bfo 
DCD5 34 1 2  
ocri1 aoa200 
DCDA BDB357 

DCDD 3582 
om mo 

ocE1 1mom 

DCES 3548 
om cm 
DCE9 Ab84 
om m2 
DCED AbC4 
DCEF A789 
DCFI 3502 
DCF3 A7C0 
om SA 
DCFb 2bF! 
DCFB 39 

DCF9 CbB! 
DCFB BD82oF 
DCFE cm 
DOH 8082bF 
0083 BDAW 
DD9b DC2B 

1 1  25 t 'LDIR' COHHAND, PRINT D IRECTORY 
l 12b • 
1 1  27 LDIR  LOB 1-2 POINT DEVNUH TO PRI NTER 
1 1 28 STB OEVNUH 
1 1 29 JHP Aeflb DO DIR COHMND 
1 130 fHlt'tHHHHtltllHHHHHlttflHHHHH 
1 1 31 IFDF PARPRT ASSEMBLE FOR PARALLEL PORT 
1 1 32 I 
1 1 33 t 'PARALLEL' COMAND CODE AND OUTPUT ROUTINE 
1 1  34 PARA LOO U ! CA 1 20 BAUD DELAY 
1 1 35 t SET HSB TO 1 FOR PARALLEL PORT 
l 13b STD BDFLAG TO HAKE PARALLEL ACTIVE 
1 1  37 RTS 
1 1 38 fttttttHt 
1 1 39 t Para l l el port output rout ine 
1 140 1 Thi s is cal  l ed by the ood i f i ed juop at Ub8 
1 1 41  PAROUT TST BDFLAG I F  NOT ZERO THEN PARALLEL 

! l o b  ttttttttltHHltttlltttlttttttttHlflfttlttlt 
1 1 b7 t PATCH IS to RSOOS ICI 1984 Col i n  Stear1an 1 
1 1 68 fflfltttHffHttlftffffftHffftfftfffftfffftf 
I lb9 t 
1 I 70 ltltltlHHttttlHltt 
I 171 t 'SNAP' 
1 1 72 t 
1 1 73 t CODE FOR SWAP COKHAND SYNTAX IS SNAP V ! , V2 
1 I 74 t WHERE VI AND V2 ARE L I KE VAR lABLE. TYPES 
1 1 75 I 
1 1 70 SNAP JSR t8357 GET F I RST STRING POINTER 
1 1 77 LOA <o  TYPE MUKBER - l•STR!NG 
1 1  78 PSHS X , A  SAVE O N  STACK 
1 1 79 JSR moo PARSE REQU 1RED COHHA 
1 188 JSR 18357 GET 2ND STRING POINTER I N  X 
1 181  t NON TEST THAT BOTH VARI ABLES ARE SAKE TYPE 
I 182 PULS A RECOVER F I RST TYPE 
1 183 C"PA <b CHECK FOR SAME AS SECOND 
1 1 84 t NOT SAKE TYPE SO ISSUE 'TH ERROR 
1 1 85 LBNE 18151  TYPE H I SKATCH 
1 1 80 t SAHE TYPE SO SNAP POINTER INFO 
1 1 87 PULS U 
1 18B LOB 
1 189 SNAPS LOA 
1 1 99 PSHS 
1 1 9 1  LOA 
1 1 92 STA 
I 193 PULS 
1 1 94 STA 
1 1 95 DECB 
1 1 9b BNE 
1 1 97 RTS 

15
, l  
A 
, u  
' X+ 
A 
, U+ 

sm5 

ONE IN  X, OTHER IN U 
COUNTER 
GET VALUE AT X 
PRESERVE I T  
GET VALUE A T  U 
PUT AT X 
GET ORIGINAL éT X 
PUT AT U 
REDUCE COUNTER 
CONT I NUE SNAPP I NS 

1 1 98 ttttltlfffttttlltttttflH 
1 1 99 • 'ERRORS' Conand 
1 2B0 t Eiecuted when the ERRORS couand is encountered 
1261 I 
1 202 ERRCHD LOB UBI CHECK 'GO' 
1 283 JSR 182bF NOT THEN SYNTAX ERROR 
1204 LOB ltA5 CHECK ' T O '  
1285 JSR 182bF NOT THEN SYNTAX ERROR 
129b JSR tAFO? PROCESS L I NE I INTO t28 
1207 LOO ma GET THE L I  NE i 

FOR COUNTER DCA7 1emm 1 142 LBEQ A8015 DO SER 1AL OUTPUT DCbE bFE2 1 1 12 CLR 
GET BAUD VALUE DCAB 3412 1 1 43 PSHS A SAVE VALUE 1F 1e  1 183 TFR 

DC72 18832589 . 1 1 04 CHPD m00 HIGHEST LEGAL . VALUE DCAD 9bli 1 1 44 LOA DEVNUH GOING TO DEVICE -2? 
om l 822FBBF 1 1 05 LBHI FCERR ERROR IF H IGHER DCAF 81FE 1 1 45 CHPA M 
DC7A bCE4 1 1 8b CNTBD INC ' s  COUNT SUBTRACTION DCB! m2 1 1 4b PULS RECOVER CHAR, FLAGS DONT CHANGE 

- DC7C 83812C 1 1 87 SUBD me DIV IDE BAUD BY 300 om iemm ! !H LBNE Aee t 5  NOT DO I N G  DEV I CE 1-2 
DC7F 182BFB8b 1 1 08 LBHI FCERR NOT A VALID VALUE 1 1 48 • 
DC83 2bF5 1 189 BNE CNTBD CONTINUE SUBTRACTION 1 1 49 t PARALLEL OUTPUT NANTED 

1 1 1 8 t GOT A VALID HULTIPLE OF 300 DCB? B t eD 1 150 CHPA ueo NAS IT  A CR? 
DCB5 3582 1 1 1 1  PULS A GET RESULT om 21e3 1 1 51 BEQ NASCR 
DC87 5F 1 1 1 2 CLRB POWER COUNTER om mc 1 1 52 INC d9C INCREHENT L I NE PRINT POS I T ION 
DC88 8EDCb2 1 1 1 3  LOX IBDCNST POINT X TO BAUD CONSTANTS om ac 1 1 53 FCB . 18C SKIP NEXT 2 BYTES 
DCSB 44 1 1 14 SFTAGN LSRA BIT INTO CARRY om em 1 1 54 NASCR CLR me L I NE COUNTER 
DC8C 2m 1 1 15 BCS SET CON GOT B I T  GET CONSTANT om 34 1 1  1 1 55 PSHS cc, x PRESERVE BASI C  VALUES 
PC8E SC ! ! l b  INCB COUNT SHIFT occ2 8EFF2b I 15b LOX IDATA POINT X TO P IA  
DC8F 29FA 1 1 1 7 BRA SFTAGN GO SHIFT AGAIN DCC5 6DIE 1 1 57 CHKRDY TST -2, x BUSY IF L I NE 7 HI  
DC91 Ab85 1 1 18 SETCON LOA B ,  X GET BAUD RATE om 2BFC 1 158 BHI CHKRDY WA I T  UNTIL LON 
om 979b 1 1 1 9 STA BAUDRT SET BAUD RATE om A784 I 159 STA , x  DATA REGISTER nm em 1 1 29 CLR BDFLAG CLEAR TO ENABLE SERIAL PORT DCCB 351 1  I lb9 PULS cc, x RECOVER VALUES 

1 1 2 1  I AND SET LSB OF BAUD RATE DCCD 32b2 ! l b !  LEAS 2 , S  O L D  RETURN OFF STACK 
1 1 22 I DCCF 39 1 lb2 RTS TO ORIGINAL CALLER 


DC97 39 1 1 23 RTS ALL DONE ! l o3 lttHHH 

1 124 HHHtttHHHHHHHHHHHHHHlttHH I 1b4 ENDC 

l lb5 OPT L I S  

om x , o  

D A T E  B O O  K & C A  L E N . D  A R  

«>;r a P e o r D i s k f i I e s 

ml n d e x r e c o r d s b y d a t e , 

m o n t h , Y e a r ,  o r d a y 

rnP r i n t s d a t e - t o-d a t e 

.,,E n c r y p t i  o n  b y  P a s s w o r d , 

P a s s w o r d  i s  n o t  s t o r e  d 

3 2 k E C B $ 2 5 .  9 5 

R E L A T  I O N A L  D A T A B A S E  

r·B I i  s t  e r  i h g f a s t  s o r t ,  1 0 0 O 
r e c o r d 5 i n 1 0  s e c OR L E S S ! 

rnM u l  t i k e y s o  r t 

" T a P e o r  D i s k f. i I e s 

,, M a t h a b i I i t y 

S A S E  f o r  m o r e  i n f o  

3 2 k  E C B 

B u t t e r f I y S o t t w a r e  

R t  7 B o x  5 6  5 - A 
L u  b b o  c k , T  x 7 9 4 0 1 

$ 3  9. 9 5 

( 8  0 6) 
7 6 2-1 9 4 1 
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< ----

0088 DDDC 	 128B STD JUNE SAVE I T  0078 7EC998 1 298 m A0m 
1 289 11 IF ZERO THEN CLEAR TRAPPING 1 29 1  fffffffttfffffffffffffffffffffff 

PD8A 2713 	 1 2 1 8  BEQ ERRSET 1292 t THIS  CODE RUNS ON A COLD START AND RESETS ALL 
1 2 1 1  t t  CHECK FOR VAL I D  L INE NUMBER 1293 • DRIVES TD TRACK ZERO AND RESETS ERROR TRAPPING 

ooec DCM 1212  LOO tAb SET PARSER POINTER 1294 f 
DDtE 3496 1 2 1 3  PSHS D SAVE ON STACK 1 295 • Reset d r i v e  0-1 to track zero 
DOU BDAEA9 12 14  JSR tAEA9 CHECK VAL I D  NUMBER 0073 8FEA 1 296 RESET CLR SEA RESTORE OPCODE ,9 

1 2 1 5  • I F  NE SOT BACK HERE I T ' S  0¥. 	 om cm 1 297 LOB I I  NUMBER O F  DR IVES-I 
0013 3516 1 2 1 6  PULS D RESET PARSER POINTER 0077 D7EB 1 298 STB m DR I VE NUMBER 
Dm DDAb 1 2 1 7  STD tA6 0079 SDl4 1 299 NXTDRV BSR HOME DO RESTORE TO TRACK 8 WI  TH I RETRY 
DOI 7 39 	 1 2 1 8  RTS DD7B 8AEB me DEC m NEXT DRIVE 

1219 fHl!ftlllttlttlffltltff 	 0070 2AFA 1 3e l BPL NXTDRV 
1 220 t ERROR TRAPPING AND HANDLING ROUTINE 	 1m • 
1 22 1  f 	 1383 t 
1 222 t thi s code i s  executed when an error i s  	 1384 • Cl ear5 ERROR t r appi ng 
1223 t encountered b y  BASIC fro• j u1p a t  t ! SF 	 1 365 . 
1 224 t D07F 3 4 1 6  IJSb ERRSET PSHS D ,  X SAVE REGS 

DDIB mm 1225 ERRTRP JSR D I RECT CURRENT LI NE DOSI 9ESA 1307 LOX ZERO 
DDIB 2724 1 226 BEQ NO TRAP SO DONT TRAP I T  DDS3 9FOC ms STX JUNE 
DDID me 1227 LDX JUNE SET ERRLINE JUMP DDS5 CCFFFF 1309 LOO mm 
DDIF 2720 1 229 BEQ NO TRAP SO DONT TRAP IT DDSS DD7b 1 3 1 0  STD ELINE 

1229 lltltttl 	 DDSA 975A 1 3 1 1  STA ECODEme f NE NAN! TO TRAP ERROR NOW B HAS ERROR CODE •2 DDSC 3516 1 3 1 2  PULS o ,  x RECOVER REGS 
1 23 1  t IF AN OD ERROR THEN THEN ADDRESS AT m NEEDS DOSE 39 1 3 1 3  RTS 
1 232 • PUTTING AT tAb BECAUSE READ HOVED I T  TD SCAN 1 3 1 4  ........ 
1 233 • THE DATA STATEMENTS 1315 t restore drive head with no retr i es 

1234 t DDBF 3476 1 3 1 6  HOHE PSHS A , B , X , Y , U  
0021 Cl8b 1235 CHPB ltb OD ERROR NUMBER 0091 em 1 3 1 7  LOA I I  RETRY COUNT I =  N O  RETRIES 
0023 2614 1236 BNE NORE AD NOT A OD ERROR 0093 7EDb70 1 3 1 S  JHP A0932 RESTORE CODE ENDS NI TH AN RTS 

SET 	 1 3 1 9  ltHHHHHIHflfHHIHHHfftfHttltfftH 0025 9E2B 	 1237 LOX 129 POINTER 
0027 9FAb ms STX tAb PUT IT IN  PARSER 1320 f 
0029 54 1 239 NOREAD LSRB D I V I DE BY 2 1 321  • 'ELINE'  
DD2A D75A me STB ECO DE CODE ADDRESS 1 322 t 
002c me 1 24 1  LOX <169 CURRENT LI NE om om 1 323 ERRLI N LDD ELI  NE 
DD2E 9F76 1242 STX ELINE ERRLI NE ADDRESS 0098 UB3FFFF 1m cm mm IF tFFFF NOT SET? 
0031 me 1243 LOX JUNE GET ERROR GOTO L I NE I DD9C 1926FEBD Im LBNE UNSIGN YES IT IS 

PREPARE TD GO TO I T  DDl2 9F29 1 244 STX me DDAI mm 1 326 S I GNED m tB4F4 RETURN AS SIGNED VALUE t - l l  
0034 lfDE21 124S LOS <t21  CLEAN STACK 1327 ttttltttttttftfttttffft 
DD37 CCADC4 1246 LOO ltADC4 RETURN TO INTERPRET LOOP 1 328 I 

· 
DD3A 3m 1 247  PSHS D PUT ONTO STACK 
DD3C 8F6F 1249  CLR DEVNUM RESET DEVICE CODE 
DD3E 7EAEA9 1249  JHP IAEA9 80 TO NEN LI NE 

1251 ffff 	 6809 SYSTE M  DEV E L O P M E NT 
1 251  •PROCESS NO TRAP 

DD4 I BD3C 	 1252 NOTRAP BSR ERRSET RESET ERROR CODE 
1 m  • 
1 254 IFGT REV 1. ---
1 255 JHP IAC49 : DOS I . I  on l v  


. . . 11111 256 ENDC < ----
. .

.
12S7 f 

. . . .  . .  . .1259 IFEQ REV 
1259 • Process new error d i sp l ay : 

A892b CLEAR D I SK SYSTEM I0043 BODIES 1261 JSR 
DD46 3484 1 26 1  PSHS B PRESERVE ERROR CODE : 

DD49 BDCA38 1262 JSR Ae814 HORE D ISK SHUTDOWN : 


0048 3Sl4 1263 PULS B SET ERROR CODE BACK : 

0040 BDA7E9 1264 JSR tA7E9 ĂOIOR U"F· : 

pm BDAD33 1265 JSR IAD33 RESET STACK ETC. : 

0053 8F6F 1 266 CLR DEVNUH REST TO SCREEN : 

DDS5 BDB95C 1267 JSR msc OUT RETURN I F  NEEDED : 

0059 54 1268 LSRB D I V I DE ERROR CODE BY 2 : 

0059 SD8b 1 269 BSR ERFIND F I ND ERROR MESSAGE : 


1 m t OUTPUT HEN ERROR "ESSAGE : 
0058 BDB9A2 1271  JSR STROUT OUTPUT I T  : 
om 7EAC65 1272 J"P tAC65 PRINT ' ERROR' ETC. : DOS 1 .  0 onll· 

1 274 • error aessage f i nder : 
1 275 t B has error count/2  cosing i n  : 
1276 t HAS CHARACTER COUNT COHJNG OUT i 
1 277 t X HAS POINTER TO F I RST CHAR : 

DDbl IF9B 1278 ERFIND TFR B , A  HOVE ERROR CODE TO A : 
0063 BEDOCS 1 279 LOX IERR0 POINT X TO  MSG te 
0066 SF 1 28e CLRB DON! AFFECT X F I RST T I HE : 
DDb7 3A 1 281  KPLOnK ABX ADD COUNT TO ERROR ADDRESS : 
DDbS Eb88 1 282 LOB , X+  GET  CHARS IN  MESSAGE : 
DD6A 4A 1293 OECA DECREASE ERROR COUNT : 
0068 2AFA 1294 BPL KPLOOK KEEP LOOKING : 
DDbD 39 1285 RTS : 

12B6 ENDC < ----
1 287 tflfflfffltfHfttHtlttfltfHltl 
1298 t CLEAR ERROR TRAPPING ON RUN 

DDbE BD8F 	 1299 ERCNCL BSR ERRSET 

EXPANSION HAR DWA R E  FOR 


TH E TRS-80 COLOR C O M PUTER 


XPNDR1™ SuperGuide™ 
We've added grou nding tabs to Precision molded plastic insert 
the XPNDR1 and, on the out designed specifical ly to a l i g n  
board end, an array of plated a n d  support pri nted c i rcuit  
through solder pads. Shown is cards i n  the Coco cartridge slot; 
the bottom side of the card with an u n b reakable removable card 

the CoCo signals identified and g u ide. Patent Pend i n g .  

the +5V and ground buses. The 
edge connector and tabs are gold $3.95 each 
plated; the 4.3 x 6.3 inch g lass/ 
epoxy card is dri l led for standard Available now from: 

.3 and .6 inch D I P  sockets. I n
cludes 8 page Application Notes ROBO@CROSYSTEMS 
to help you get started. 

$1 9.95 each o r  2 fo r $36 BOX 30807 SEATTLE, WA 98 1 03 
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$59.95 
$59.95 
$79.95 

$ 49.95 

We carry DFS forms to run with our software. These forms are 
c o m p a t i b l e  w i t h  o v e r  3 8 5  s o f t w a r e c o m p a n i e s .  

1 437 < ·-·-

1 329 t 	 DDFE 80 1368 ERR4 FCB ERRS·! t+ 1l : 

me • DDFF 46 1369 FCC /FUNCTION CALLI 


DDA3 4F 1 33 1  ERRCOD CLRA om ee 1378 ERRS FCB ERR/i- ! t + ! l  : 


DDA4 D65A 1 332 LDB ECODE om 4F 1 37 1  FCC /OVERFLON/ I 

1 333 •IF  mus THEN I T  IS -I AND THEREFORE UNSEl' om en 1372 ERR6 FCB ERR7· !t+ 1 l  : 


DDA6 U2AFEB3 I m  LBPL UNS!GN OUTPUT UNSIGNED l TO VARIABLE om 4F 1l73 FCC /DUT OF KEMDRY I 


DDAA !D  1335 SEX MKE D HAVÒ VALUE I N  B om IE 1374 ERR7 FCB ERRB- !t+l l : 


DDAB 28F3 1336 BRA S 1 GNED OUTPUT TO VAR I ABLE 1 - 1  l DE24 4E 1 m  FCC /ND SUCH L I NE I/ 

1337 ttttHtHttHtttHHHHH om e9 1376 ERRB FCB ERR9-I t+!  l I 


me 1338 !FEQ REV < --·· om 53 1377 FCC /SUBSCR IPT/ : 


1339 t ENAm : om 1 3  1378 ERR9 FCB ERR18· !t+l l I 

DDAD D65A me ERNAKE LDB ECODE GET ERROR CODE : DE3D 52 1379 FCC /REDIHENSIONED ARRAY I 


'ECODE' 

DDAF 2Af2 1341  BPL GÓTNH GET ERROR NAHE STRING om ea 1 381 ERR18 FCB ERR 1 1 · 1 t+ 1 l  : 

DDB! 5F 1 342 CLRB FOR NULL STRING LENGTH DES! 44 1381 FCC /DIVIDE BY et I 

DDB2 Al 1343 FCB tA! SK I P  NEXT I NSTRUCTION DE5C 1 6  1382 ERR! I FCB ERR12- l t + 1 l  I 


1m • : o m  4 9  1383 FCC / ILLEGAL D I RECT COÔMAND/ 

DDB3 8DDD61 1m GETNH JSR ERFIND RETURNS X AT ERROR NAME o m  eo 1384 ERR 1 2  FCB ERRl3- !t+1 l  I 


1 346 t 
 B W ITH COUNT I DE74 54 1385 FCC /TYPE "! SHATCH/ I 

DDB6 IF 13  134 7 TFR X 1 U SAVE ERROR STRING PO INTER DEB! 13 1386 ERR13 FC8 ERR I H tt J l  I 

DDBB BOB58F 1 348 JSR meF CHECK FOR AVAI LABLE SPACE DEB2 4F 1387 FCC /DUT OF STRINÕ SPACE/ 


1 349 tX NON HAS STRING START· ADDRESS : om tF 1388 ERRl4 FC8 ERR15- ( tt1 } : 

DDBB 2795 me BEQ STREIT NULL LENBTH STRING : om 53 1 389 FCC /STRING TDD LONS/ 

DOBD 1 E 1 3  ml EXG X , U  SNAP THE POI NTERS I DEA.5 1 2  me ERR15 FCB ERR 16· (tt 1 l  : 

DDBF BDA59A 1352 JSR tA59A HOVE STRING 
ODC2 mm 

: DEA6 53 1 391  FCC /STRING TOD COMPLEX/ 


DEBS IE 1 392 ERR16 FCB ERR1 7· ( ttl ) I1m STREIT JHP tam RETURN VIA  STRING• CODE 

1 354 HHHHtHHHHHHtHHHHfHHHfHHt i om 43 1393 FCC /CAN ' T  CONT I NUE/ : 

1 355 • I DEC7 99 1 394 ERR17 FCB ERR!B· (ttl } I DOS 1 . 9  only 

1m t ERROR MESSAGES I DECB 46 1395 FCC /FILE DATA/ I 

1 357 • : DED! ec 1 396 ERR!B FCB ERR19· 1 tt l l  : 
1358 t FORHAT IS CHARACTER COUNT /CHARACTERS OED2 4 1  1397 FCC /ALREADY OPEN/ I 

DDC6 4E 

1 359 f : DEDE e o  ms ERR19 ·FCB ERR2t· l tt1 ) : 
DOCS U 1369 ERRe FCB ERR ! · l t+ l l  I 	 lm FCC /DEVICE NU"8ER/ I
DEDF 4 4  

DEEC IA 1411 ERR28 FCB ERR2 1 - l tt l l  I
1361  FCC /NEXT N I THOUT FOR/ : 

DOD6 96 1 362 ERRI FC8 ERR2· 1t+1 l I DEED 52 1411 FCC Y.READ/NRI TEX I 

DDD7 53 1 363 FCC /SYNTAX/ I DEF7 19 1412 ERR21. FCB ERR22- lttl l  : 

DEFB 46 14'3 FCC /FILE HODEi IBDDD 14 1364 ERR2 FC8 ERR3 · 1 tt1 l : 

DDDE 52 1 365 FCC /RETURN W I THOUT GOSUB/ 	 om en 1414 ERR22 FCB ERR23- ! tt l l  I 

DDF2 eB 1 366 ERR3 FCB ERR4 · 1 t + 1 l  : om 46 1485 FCC /FILE NOT DPEN/ I 

DDF3 4F 1367 FCC /OUT OF DATA/ : 
 om 1s  1486 ERR23 FCB ERR24· (ttl } I 

DFU 52 1487 FCC /READ PAST END DF F ILE/ : 
om 1 6  1488 ERR24 FCB ERR25· ( tt 1 l : 

DF26 4 4  1419 FCC /D IRECT CD""AND IN F ILE/ : 
DF3C 1 2  1 4 1 9  ERR25 FCB ERR26- l tt l l  I
RAINBOW SCREEN MACHINE 

The' R o l l s  Royce o f  g raph ics text screen en hance 5-more 
features than a l l  others combi ned. 

DFJD 55 1 4 1 1  FCC /UNDEFINED FUNCTION/ : 
om ec 1 4 1 2  ERR26 FCB ERR27· (ttl l I 


Tape $29.95: Disk $32.95 om 4E 14 13  FCC /NO SUCH F I LE/ : 

· · · · · · · · ·  · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·  


om ee 1 4 1 ERR27 FCB ERR28· ( tt l l  I
SUPER SCREEN MACHINE 
 6m s2 1 4 1 5  FCC /RECORD I/ I 


R evolut ionary - Heralded as t h e  most usefu l ,  powerful and DF65 99 1 4 1 6  ERR28 FCB ERR29· 1ttl l  I 

versatile state-of-the-art ut i l ity ever developed for the Color DF66 44 1 4 1 7  FCC /D ISK FULL/ : 


Computer. 
 DF6F 13 1 4 1 8  ERR29 FCB ERR3f- ltt1 l : 

Tape $44.95: Disk $47.95 om 4F 1 4 1 9  FCC /DUT DF BUFFER SPACE/ : 
· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·  DFBJ en 1428 ERR3f FCB ERR3 1 - ! tt l }  : 

GRAPHICOM I I  OFB4 57 1421 FCC /NRITE PROTECT I : 
Rotate g raph ic  image about on any Z axis • s l ide posit ion 	 om t9 

om 46 
1422 ERR31 FCB ERR32- !ttl } 
1423 FCC /FILE NAME/ 

I

I
g raphic with wrap around • copy/enlarge with user-defined 

om n 1424 ERR32 FCB ERRJ3· !ttl l I
shapes • pan and zoom - " blow-up" or "zoom in" on image • 
om 44 1425 FCC /DIRECTORY/ I 


DFAS tB 1 4 26 ERRlÖ FCB ERRl4 · 1 t t l l  I
font editor - c reate font styles or char sets • special effects 
-tunnel  v is ion ,  f ish eye etc • pixel blaster -widen l i nes color DFA6 46 1427 FCC /FILE E X I STS/ I 

separat ion .  DFB! tE 1 4 28 ERRl4 FCB ERRl5- !ttl l I 

Disk $24.95: Disk o n ly DFB2 46 1429 FCC /FIELD OYERFLON/ I 


· · · · ·  
DFCt 19  1m ERRl5 FCB ERR lb· ( t+l l I
GRAPHCOM/Vldeo Digitizer DFC! 53  

only $1 99.95 14J1  FCC /SET TD NON-FIELDED STRING/ : 
FCB :DFDA 96  1432 ERR36 ERR37- l tt l l  

DFOB 56 1 433 FCC /VERIFYI I 

DFE! 17 1 434 ERR37 FCB EN DERR· Ittl l  I
1 .  G/L $59.95 5 .  Mai l  Labels 

2 .  A/P 6. I nvoice Writer $ 49.95 DFE2 41 1435 FCC /ACCESS PAST END OF F ILE/  :
3. A/R 7. B udget $ 49.95 DFF9 1436 ENDERR EQU t :
4. Payroll 8.  Master 1 -7 $299.95 ENDC 

1438 

1 m  

DFFB 1449 IZLAST EQU • · 1  l ast used address value · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·  

1441  * 

1 4×4 • has the DS-9 Boot prograi and SN! set routines 

Bluegrass Software 	 1 4 42 • ZZLAST 1ust not be great&r than tQFFF for 
· 

P.O. Box 573 	 1443 t DOS 1 . 9  and tDEFF for DOS I. I .  Th, l atter 

Franklin, KY 421 34 
1445 f Ira• tDFee to tDF4C 

Send 3.00 for sh ipp ing and hand l ing for free catalog and 1 446 • 

product i nformation.  1•447 f 


1456 OPT L I SPostage paid on a l l. orders. To receive Free catalogue & pro
om 1457 END ADOCOHd u ct i nformation send $3.00 to cover sh ipping & handl ing.  
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