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name fcs fCount/ 1db  #'0 yes, make it zero
fcb 3 edition number stb ¥ save it
fce /{c)1987 S.B.Goldberg/ bra countl carry to next digit
* save stb LY save digit
format fce /apoadse  / rts return
fcb ﬂ Tk * ok * %
** *x * * DISPLAY COUNT OR TOTAL
* ]NITIAL[ZE * vk ke * k% x Thkkk Tk k
bR AR Rt Rttt e bt crror CmpD #D‘Qﬂf Eﬂd Uf f]']c?
entry clr totflag clear total flag bne out exit with cther error
clr path standard input path 1da path input path number
lda #7 set all option bit flags bne close not standard input, close file
1db JEt parameter character Teax <standin,per  standard input pointer
cmph  #' - options? bra namesave display standard input count
bne  findname no, check for filename close 0% 1%close close fiie
clra clear option bt flag bcs out exit with error
optnchar 1db X+ next parameter cnaracter leax lines.u start of display
ara chkoptn check and set optiors detotal 1db options get option bit flag
optnloop 1db LKA parameter character display 1lsrb check field flag
cmpb #8620 end of options? pshs b save options flag
bls findname yes, check for filename bee nxtfield omit this field
chkoptn orb #3209 make lower case 1éb  #6 digit count
cmpl #71 wanl line counti? tfr oxLy field pointer
bne  checkw no, check for words option zeropzap lda Wyt get digit
ora i1 set ling flag bit cmpa  #'9@ zero?
bra aptn’oop Took for more bne sepfield ng, send field to screen
checkw  cmph #'w want word count? Tda 420 yes. get space
bne  chegke no. check for char option sta -l.y zap leading zero with space
ora #2 set word flag bit decb done?
bra  optnloop look for more brne  zerozap no, check next digit
checkc  cmpb #'c want character count? seefield 1dy 9 field size
Tbne  syntxerr invalid gption, prompt and quit bsr printl write field to screen
ora 4 set character fiag bit nxtfield leax 9,x point to next field
bra optnloop Took for more 1db 5t ail felds displayed?
findloop 1db Xt next parameter character bne display no, display next fleld
Findname cmpd {520 ti'ename? nameit  puls x pathname/total peinter
pbeq firdloop no, look some more bsr  print patkname/total to screen
cmpb  f# - Fyphen? clrb clear error
beq optnchar yes, check fcor another option Tdx pointer parameter pointer
Teax -1.,x ne, reset filename pointer 1da 3 next parameter character
sta options save options flag byte cmpa #5234 another filename?
1db #3 six count fields (include total) Thne zerofile yes, count next file
zerofile addb #3 three count fields (file onlyl dec totflag more than one file?
pshs  x save parameter pointer bgt totalit yes, display total
Teax Tlines.u cata display area out 039 fexit quit
initloop leay <format,pcr cata field format totalit Jleax <total,pcr total pointer
moveloop lda ¥ tield character namesave pshs x save total or std input poirter
beq endcheck branch if end of field leax countall,u total display
sta LA else move to data area clr totflag indicate end of program
bra moveloop get another character bra dototal display totzls or std input
endcheck decb all fields inicialized? *
bne initloop ro. do another fieid standin fec /standard input/
* % L L3 Tk kkk fcb $ﬂd
* OPEN FILE FOR TEXT INPUT total fce  /total/
* & *& * * fcb sﬂd
Tdx .5 filename pointer *
Tda WX get character print Tdy Feon maximum Tength
cmpa  #$8d filename? printl 1da #1 standard output path
beg  savpoint no, use standard input 0s9 1swritin print it
Tda  #read. read mode bes out exit with error
os9  ifopen open file return
1bCS Caﬂtopen message on error FAI KA KA H ARk I Rk AR K ARk R F A AU AK A AT
sta path save input path number * ERROR MESSAGES
-'H-H: totflag count the f-i'le KAk AkAdr Rk Ak ok kb hkd ki dkd
Tda #$0d carriage return cantopen leax <cant,per can't open message
chpa  ,x end of parameters? Tdy #cantlen message length
beg savpoint yes, save the pointer bsr printl message to screen
sta -1,x no, CR to end of filename Tdx .5 filename pointer
savpeint stx  pointer save next filename pointer skipfile lda X+ filename character
AR A KRR KRR R A E AR AR AR NI AERHRERE cmpa #5200 valid character?
* READ AND COUNT 1EXT BLOUK bhi skipfile yes, look again
** Ak blo  savenext end of parameters, save it
gettext sta prebuf save last character lda  #s@d carrizge return
leax buffer.u start of buffer sta -1.x to end of filename
loy #2098 maximum text length findnext lda . x+ character
Tca path input path number cmpa  #$28 next parameter?
059 isread get text bag “indnext no, lock again
bes errer branch on error savenext leax -1,x yes, reset pointer
tfr x,d buffer address stx pointer save it
leay d.y add to text length bra nameit Filename to screen
sty textend save end of text address *
getchar cmpx  textend end of text block? syntxerr leax <syntax,pcr syntax prompt
beq geltext yes, get next block bsr  print prompt tg screen
Tda JX+ gekt character cirb clear error
cmpa #5208 printeble character? bra out quit
bhi chrecount yes, count character *
Tdb -2, check preceding character cant fce fx*x% Can't open: /
cmph  #$29 end of word? syntax fco 7 bell
bis Tincount ne., check for new linc cantten eqgu *-cant
Teay wordsend.u word count field fee fUse: count [ iwe] [file]l [...]/
bsr count count word fcb §Bd
Tincount cmpa {#$22 space? *
beq getchar yes, don't count it emed
leay Jlinesend,u line count fietd Ten equ *
bra  docount count line and
chrecount leay charsend.u character count field
docount  bsr count count character
bra getchar get next character
count pshs ¥ save field pointer
bsr countl increment count
puls ¥y retrieve field pointer
Yeay 7.y total field pointer
countl  tdb .-y get digit
inch add 1
cmpp #'% mere than 97
BEls  save no, save it






















THE RAINBOW

Septermber 1992 15

6309 From Cover

NMOS (Negative Meml Oxide Silicon)
technology. Chips constructed using NMOS
technology are known for being relatively
powcer hungry. and the 68 BOYE i the CoCo
consumes nearly a tenth of an Ampere, or
100 milliarnps.

Since the 6809 was originally introduced
and gained in popularity, programmers and
system designers wanted a CMOS (Com-
plimentary Metal Oxide Silicon) version of
the microprocessor. CMOS  technology
provides for a tenth the power consumption
ol an NMOS chip while actively executing
code, and o hundredth {or less) the power
consumption if put into a “standby™ modc.
CMOS technelngy allows for the design nf
battery-operated systems that, in this case,
would nrdinarily nse a 6809,

Of course CMOS technology is trickier
to engineer than NMOS. and Motorola ini-
tially could not produce such a version of
the 680%. When the technology came to a
point where making such a version became
feasible, it mumed ont Hitachi bad most
experience with such matters. Motorola
had previously contracted Hitachi for the
production of CMOS versions of some of
its other processors, so it was not surprising
the company went to Hitachi tor a CMOS
version of the 6804, which Hitachi called
the 6309,

Current evideuce leads me to speculate
that the engineers at Hitachi approached the
problem of making the 6309 in a very
different fashion from the original design-
ers of the Motorola NMOS 6809. Theorigi-
nal 6804 was laid out using random logic
{which is sometimes referred to us “‘hard
wired”.) n this approach, all machine-lan-
guage instructions are created by directly
using physical armays of logic elements.

The Motorola 6809 is one of the last micro-
processors designed in such a fashion.

In 1977 when the 6809 was being de-
signed, rore and more developers of CPUs
were using what is called microcode for
chip design. In this approach, a few very
simple instructions are actually hard wired
inside the processor, and code is placed in
permaneni ROM within the CPU. This code
executes parts of the simple instruction set
in grder to seem to be executing the actual
complex instruction set of the CPU chip.

The microcode approach makes it inuch
cusierto design. debug and modity a central
processor chip. In 1977, however, it also
had one significant disadvantage: Because
the actnal instructions had to be created by
execnting several instrnctions in a more
primitive instruction sef, a microcoded CPU
wauld lake move machine cycles to execute
a particular instruction than would one
designed using random (hard-wired) logic.
Indced, if is for this rcason that the hard-
wired 6804 could make much more effi-
cient use of machine cycles than its microce-
oded competition of the time — that a 2-
WHz 68BU9E could get things done as [ast
as other chips of its generation operating at
up to eight times the cycle speed.

Nearly ten years passed between the
time the Motorola NMOS 6809 was created
and the development of the Hitachi CMOS
version of the chip. (That’s an eon in terms
of computer-chip development history.) In
that time, engineers and chip designers
learned a great deal about how to efficiently
impiement mierocode type chip architec-
ture, and they can now make a 6809-like
chip that executes machine-language in-
structions as efficiently {and more so)asthe
original 681, vet do it using microende
rather than the hard-wired approach.

It seems almost certain that the 6309

from Hitachi was designed using the mi-
crocode approach. 1 suspect after the engi-
neers at Hitachi finished the microcode to
allow the 6309 to perfectly emulaie Lhe
Moatorola 6809, they found there was a lot
ot space I=1t in the internal ROM, They
apparently used this space wisely and added
a number of extra registers (see Figure 1)
and a great number of exira instructions.
Support was included for moving data to
and from memory fonr times faster than the
680% could, a 16-bit-by- [ G-bitmnltiply in a
32-bit product, error trapping, and more.

Eveo thongh Hitachi engineers knew
how to make 6809 machine-language in-
structions execnie using fewer machine
cycles than with the 680%, Motorola had
asked Hitachi to make the 6309 an cxact
pin-for-pin, mstruction-for-instruction copy
of the 6809. So Hitachi had to make all 6809
instructions cxecute in the exact same
number of tnachinecycles as they did onthe
original 6809, Thisisimportant; some 6809
programs, like WEFAX and RTTY, de-
pend on precise timing, which in tum is
governed by instructions exceuting in cer-
tain knowu uumbers of clock cycles. Had
Hitachi improved the number of cycles for
execution of standard 6809 instructions,
such programs would cease to operate.

To counter this requirement, Hitachi also
built inte the 6309 a native or 6309 modc in
which even the 6809 iustructions had been
recoded to execute in fewer clock cycles.
Chris Brnrke's current testing of the 6309
indicates that, on the average. a 6309 exe-
culing 6809 mstructions in the native (6309}
mode executes those instructions about |15
percent faster. When in the native mode,
even when running at the same clock speed
and executing code that coutains only valid
6809 instructions, 4 6309 exccutes that code
faster than a 6809,

‘When power is first applied to the 6309,
it wakes upinthe emulation (0809) muode in
which all 6809-type insiructions are exe-
cuted in the same number of cycles as
would be with a true 6809, (S1ill, this mode
supperis the powerlul extra instructions for
the extra registers, fust movement of data,
and 5o on. The extra instructions shonld be
present in all 6309 chips, even when they
are “pretending” to be 6809s.) If the 6309
reccives the proper code. however, it goes
into the native mode. It is important to
nnderstand these two different ways a 6309
can be used 1o run code faster than a 6809 if
vou want to fully understand what B..ae &
Burke has accomnplished with PowerBoost.

Is the 6309 Legitimate?

Since Motorola bhad asked Hitachi o
make an exact CMOS version of the 6809,
we can assume they did not want an en-
hanced 6809, They simply wanted an exact
copy that uses low-power CMOS technol-
ogy. Although an immense number of
enhancements ware built into the 6309,
they could not be documented or announced
because this would violate Hitachi's agree-
ment with Motorola. When the 6309 was
released, no one in the U.S. knew of the
enhancements Hitachi’s engincers had
“secretly” added. Hackers became suspi-
cious when they found that certain improp-
erly writien programs crashed differently
on a 6309 than they wnuld on a5809. While
information was cventually lezked inJapan
regarding the ealra repisters and instruc-
tions iu the 6309, only recently was this
information translated and made available
to 6809 programmers in the U.S. Indeed,
although a handful of insiders may have
had information about the 6309 for ayear or
more, the vast majority of 6309/CoCo/05-
O programers in the U.S. learned details of
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imiz ili 1: optimize your disks by eliminating fragmented files
and compacting your directories for faster file access. Running time averages one
hour. Alse includes a utility to assess file fragmentation and directory fragmenta-
tien as well as excess directery padding. Can work in confunction with Burke &
Burke's repacic utility, Lock [or upeoming review in Rainbow. £20.95; Foreign
Postage, add $3.00

imize Uti
disks. Deteet and correct any directory or file structure errors. Run periodically

and before any optimizations Lo insure Lhe reliability of your data. Look for npeom-
ing review in Reinbow. $19.95; Foreign Postage, add $3.00
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Basic09 » C programs and programming examples » Hints, Help columns, and
informalive articles to advance your knowledge of 03-% = Supplied Lolally of 5.25"
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up and running, as well as lips on using it wilh a ram disk or hard disk + All
graphic/joystick interface lor case of use. One Year Subscription, $34.05;
Canadian Postage, add $1.00; Foreign Postage, add $68.00

ngk [SS!!Q&; Available (rom the May 1989 issuc. Pleasc write for information
on Back Issue contents. $7.00 each; Foreign Postage, add $2.00 cach

Maga_zmg_&m; Duc to many inquirles, the source code lor the magazine

graphic presentalion shell is being provided as an informational teol. Included is
the actual Basic09 source code and compiled modules on disk, as well as docu-
mentation and a printed copy af the source code. $25.95; Foreign Postage, add
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(216}-758-7694
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Borhe & Borhe
P.O. Box 733 Mapte Valley, WA 98038
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RUN O59 LEVEL 2 VISIBLY FASTER - GET A
$29 95 POWERBOOST FROM BURKE & BUAKE!

You can see the difference in 059 Level 2 when you install the PowerBoost kit from
Burke & Burke. [t includes the amazing Hitachi HD63BOOE microprocessor, a 100%
compatible high-perfonnance replacerment for your CoCo 3' MC68BO9E. Using the
HD63BO9E's added registers and high-speed instruction sei, block moves and other
functions are up to 4x a5 fast! The PowerBoost kit includes Burke & Burke's
PowerBoost software, which modifies your 059 Level 2 opemling systemn lfor laster
multi-tasking, graphics, and disk 'O when wsing the HDEIBGSE. SOLDERINO 1S
REQUIRED TO INSTALL THE HD63BO9E.

PowerBoost ( HDEIE00E w’ Software for OS9G

The 6309 Bool by Chris Burke, This bock describes the instrucion set of the
HDGIBOYE mcroprocessor, and gives bly language ples that help you

detect the high-performance processor and take advantage of it capabililies in your
programs. Includes disk with 059 Ascembler / Disassernbler / Debugger patches for
HD63BOYE. REQUIRED 'ASM’ ASSEMBLER, 'DEBUG' DEBUGGER, AND HDBIBOSE
MICROPROCESSOR NOT INCLUDED.

A0 a5

The 5309 Book (laciudes disk with development tools for O59) B2 g5
WORLL (T ASS CHESS' - Use Chvrus Chess wi'lfevel 2 £26 a5
FILESYSTEM REFPACK 1. 1 -- Frster oisk defing menter e as
RSB Lk BASIC for Level 7 (BASHC ROM reguired). $28 af
EZGEN £, 09 -- Haady & powerful OSPboatlile editor $19.25
ZCLOCK - Caarinvovs ifme / diite display on Leved 7 sereen S92 25
COCOXT - Use FC hard ditve w? Coo | 059 S/ ek J57 a5

(Add B30 for Real - Time Clock. Add 820 for auto boor ROM)

WA RESIDENTS ADD §.2% SALES TAX. MasterCard & VISA accepted. U.5. COD's add

$3.75. Min. U.S. shipping $4.00. Min. 1o Camada $5.00. Please allow 2 weeks for

delivery. Ovemiglt or 2nd- day available for in-stock ilems. Software upgrades $5.00
each wireceipt, including U.S. shipping.

Call or write for a free catalog of more exciling Color Computer products!
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FIND

x-(x 2-2)/2

YOUR ROQTS

x -2

0

ontrary Lo the image thal wmay have

formed in your mind upon reading the
title above, this month’s installment deals
not with geneology but with determining
the roots of an equation (at what points the
tunction equals zero). This is one of the
oldest problems in mathematics, While there
is no cone method that always produces
correct results, there are several popular
methods that eventually solve equations to
a reasonable degree. In this article 1’1l dis-
cuss just one of these methods and use
graphics to demonstrate the results.

The Newton/Raphsen method of deter-
mining roats starts with an approximation
(or guess) of the correct answer and keeps
applying an iteration formula lothe original
value to produce new approximations. These
ncw valucs will cithcr approach onc of the
roots, bound off to infinity or oscillaie be-
tween two values. {A computer program
can include checks to weed out the last two
cases.) The formula simply states that a
better value is equal to the previous value.
minus the function divided by it's deriva-
tive. (The derivative of Ax™ is nAx™ ! for
example, the derivative of ¥? is 2v.)

Let’s try a quick example and solve the
equation x*-2=0 using an approximation of
1 for an answer. The method says that a
better guess is x-(x*-2)/2x or. rearranging
tenns (x*+2)/2r. Trying our guess of { yields
a new value of 1.5. Usiug (his value in the
same equation we get a better value of 1.42;
substituting again produces 1.414. Each
successive step gets us closer to the answer.
So when do we stop?

At the beginning of any program for
determining roots, you need to defiue a
tolerance value. When the absolute differ-
ence belween Lwo successive resuits is less
than the telerance, stop; that's close euough
to the answer.

Now suppose we had used -1 as our
guess, This time the results would approach
-1.414, As your equation gets more compli-
cated you can’t predict what initial value
will lead (o which root. How many times
you want to keep iterating is up 1o vou. I
stop after 50 times since most values have
reached a root by then (except for the ones
that osciliate). And since division is in-
volved, we'll always have o enswre the
demoninator {the derivative) is never zero.

On With the Program

I decided to show the results of root
determination graphically based on how
long it takes a value to reach a root. Since
my program uses FMODE4 with only two
colors, T have it plot a point only when it
reaches a root and the iteration count is
even. This gives the illusion of a contour
map. The BASIC program shown in Listing
1 is a short demonstration that graphs the
roots of the equation +-255x+14450. When
you run it, you'll see that some values
produce a roct very quickly while others
take much longer. But that’s just a one-
dimensional graph. How can we use ay axis
and get a two-dimensional contour map?

In previous articles in which we dis-

cussed the Mandelbrot and Julia sets, we
salved this problem using complex num-
bers; because they're two-dimensional, they
titright into our root-solving equation. (Try
1o solve x*+1=0using our present method?)

Acomplex number Z is madeup of ateal
part x and an imaginary part yi (7 represents
Lhe square root of -1). Now let"s try to solve
Z242=0 with a guess of x=1 and yi=1. Our
better gucss for Z will be (Z2-2)/2Z. Since
Z=x+yi, this reduces to {(x3-y>2)+2xyi)/
(2r+2yi), a complex number divided by
another complex number. To save you time,
a complex number A+Bi/C+D¥ results in a
new real number of the form (AC+BD)/
(CC+DD) and a new imaginary number of
(BC-ADCCHDD).

This division gives us anew real number
(RR=0) and a new imaginary number (II=])
which should be closer to the correct solu-
tion. We have to compare the differences
between the old and new reaf numbers and
the old und new imaginary numbers. It each
is less than the tolerance (I use 0001} then
Z,. 15 2 root of the equation. Using these
new values, a better result is RR=0 and
I=1.5.RR will continue to equal zero while
T will approach a root.

To graphically demonstrate this proce-
dure, the program checks all the values
between, tor example, -1 and +1 in the real
{x) direction and -1 and +1 in the imaginary
(y) direction. Each poit is be iterated up 10
50 times. Whenever the parts of a 2, are
almost the smne as the Z . the point is set
if the iteration count is even. The machine-
language program shown in Listing 3 car-
ries this out using a few short-cuts, which
are explained in the source code. After
you 've entercd the assembly-language list-
ing, save i1 using W ROOTS.ASHM and as-
sembie it using A RODTS.BIN /NS/WE.

The BASIC program shown in Listing 2
reads your equation and pokes the neces-
sary values into the correct locations. Save
this program as RO0TS.BAS. Since the pro-
gram can graph up to [fth-degree equa-
tions, be sure to fill in the blank coefficients
with zeres. Follow the six coefficients with
the starting x coordinate, the total x dis-
tance, the starting v coordinate and the total
v distance. The program asks if you want a
small (64-by-04), medium (128-by-1 28} or
large (255-by-191) display.

In DATA statements, I've included some
equations you might try. Notice that I used
the MKN$ () command instead of VARPTR( );
in this way. we don’t have to define vari-
ables at the beginning of the program.

Don’t look for any great speed in this
type of program; with up to 50 iterations per
point and over 49,000 points, it takes a
while to draw. 1 would put the high-speed
pake in Line 220 and the normal-speed
poke at the end of Line 230. Use the smaller
(faster) display first to find an equation you
like, then use the medium or large setting to
increase it. You can zoom in on a portion by
changing the x and y lecations and dis-

(Continued)

Save Money Too!

Subscribe to these convenient services and raceive each menth s programs in a ready-to-

run form. No more long ledious hours wasted typing! No mote red eyes and sore fingers! All
you do is load and run, using the current issue of THE RAINBOW as documentation.

0S-9 programs are avallable toa! One side of the RAINBOW ON DISK is formatted for tha

05-3 operating system (05-3 programs cannot be put on tape) so yeu can get all the great pro-
grams in the magazine.

A one-year subscription to THE RAINBOW and RAINBOW ON TAPE is only $91inthe U5,

$108 in Ganada, $153 foreign surface rate and $188 foreign airmail.

Aovne-year subscription to THE HAINBOW and RAINBOW ON DISKisonly $115inthe U.S .,

$138 in Ganada, $183 foreign surface rate and $218 foreign armail. U $. currency only Back
issues of both RAINBOW ON TAPE and RAINBOW ON DISK are also available! (see our back
issue ad in this issue)

RAINBOW ON TAPE back issues are availabie beginning with the April 1982 issue. Asingle

copy of RAINROW ON TAPE is 510 within the L).5., 12 inall ather countries. The annual sub-
scription for RAINBOW ON TAPE is $80 within the LS., $90 in Canada; and $105 for ali other
countries. U.S. currency only.

RAINGOW ON DISK back issues are available beginning with the October 1986 issue. A

singie copy of RAINBOW ON DISK is $12 withinthe L).5 ., $14 in Canada, $16 in aji other count-
ries. The annuai subscription for RAINBOW ON DiSK is $99 within the U.S.; $115 in Canada;
and $130 for all other countries. U.S. currency only.

SN ENEEEEE VRSN F EEEEEEEENNFNESEEEEEEREREED
Yes! Sign me up for a joint 1-year subscription (12 issues) to:

JTHE RAINBOW 2 THE RAINBOW
and Rainbow on Tape and Rainbow on Disk

J New - Renewal (attach labels)
Name
Address
GCity
State Zip
3 My check in the ameuni of is encicsed.

Charge to: O vISA 1 MasterCard

Account Number
Expiration Date

For credit card orders, call (000) 847-0309, 8 a.m. to 5 p.m. EST. All other inquirles
call (502) 226-4492,
* Payment must accompany order; we do not bill. U.S. currency onily, please.
Kentucky residents add 6% sales tax; Canadian residents, 7% G5T. Please allow
£ to B weeks for dellvery of first coples. All subscriptions begin with the current
issue,
Please note : While group purchases of RAINBOW CN TAPE and RAINBOW OM DISK
are permitted (and multiple subscriptions are even discounted if purchased in one order
from a ciuby), no jicense to make capies is conveyed or impled. Unauthorized copying
of any copyright product is strictly fllegal.

EI I SEASSE N EE S S EFE NS SN NS ESEESESESERASAREEEEREEF

1 American Express

Signature







DELPHI = The $1 per hour online solution

DELPHTI’s 20/20 Advantage Plan sets the standard for online value:
20 hours for only $20, for all the services you want!

* Thousands of files to download.
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* Local access numbers

in over 600 cities and towns. %
Trial Offer: 5 hours for $5

Try DELPHI at $1 per hour. Join today and get 5 hours of evening and weekend
access for only $5. If you're not satisfied, simply cancel your account before the
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86496
589
BP519
2p52p
@530
2540
LRy
28562
@570
29580
29599
B2eAn
BR61H
BR6ZA
8638
Ag648
BPRELE
AEEER
ape /e
apeEp
2d698
28798
208718
a@720
28738
ap748
2p750
ap760
20770
20780
BE7 99
pABAA
pas1a
opazg
00839
BesLa
32856
ag8ep
apa7e
apssn
aps9n
[iJsleT o]
[y}
#292p
2853@
aEsLp
opsse
BRS6D
PRSI0
BESER
805940
pipes
Bp1g1@
pleze
1838
81848
81858
31868
81878
B168»
21a9p
21148
21118
a11z2@
w113@
#1149
a115g
2116
21176
B118@
a1lem
21200
@121p
Blzz2a
@1z3g
B1248
81258
21260
81278
21282
81298
al3ep
21318
21328
91338
21348
@1358
21368
81370
21380
21330
21400
21418
#1426
01436
01446
B145@
21468
8147@
a148@
8145
B1588
1518
1520
21538
B1549
21550

ENDM

TERM1 MACRD
*ALL REAL TERMS

LGX #\1
JSR $BC14
LDX #\2
J5R KUL
LD% #1\8
JSR $BC35
LDX 3
ISR $BC14
LDX #14
ISR MUL
LDX #\b
J3SR SUB
LDX #\0
JSR $BC35
ENDM

TERMZ  MACRO
*ALL EVEN IMAGIN;RY TERHS
?

LDB

JSR $BL7C
LDX 1
JSR MyL
LO% 2
J5R MUL
LDX ha
JSR $8C35
ENDM

TERM3  MACRO
*ALL 00D TMAGINARY TERMS
LOX #11

J5R SBC14
LDX #\2
JSR HUL
L0X #\a
JSR $BC36
LDX #\3
J35R SRI14
Ltux #14
JIR MUL
LDX #1.2
Js5R ADD
LDX #19
JER $BC35
JSR $8C35
ENDM

TERM4  HMACRO
*PART OF ALL TERMS
COND HARG=4

LDB 1
JSR $BL7C
LDX #2
JSR HUL
1hX #13
J5R MUL
£NDC
COND NARG=3
LDX finl
J5R $BC14
LbX #2
J5R MuL
ENGC
LDX #\R
J5R ADD
LDX #\0
JSR SBC3G
ENDM
EYEN MACRD
LOB \R
BIT3 #1
BNE Al
ENDM
PSET MACRO
LBB B+l
578 X1
LbB WID+1
SUBB Y1+l
STB ¥l
JSR $9374
£NDM
ORG $6000
NN FCB 3
N1 FCB 2
TIMFS  RMB i
ACROSS RMB 2
DOWN AMB 2
MISC AMB 2
ZERD rog 2
F0B a
FCB @
XCORN RMB 5
XSCALE RMB 5
YCORN  RMB 5
YSCALE RMB 5
LEN RMB 2
WID RHB 2
XX RMEB 5
AA RMB 5
BB RMB 5

£1568
E1578
21588
B1598
21600
#1619
21628
41632
ale4d
41653
41663
a1673
#1682
#1692
#1708
a1718
w1728
AL730
AL748
[ARET
B176R
Bivze
@1788
41789
g18ep
21818
g18zm
£183@
21849
e1ase
elaon
81878
#1886
1898
B190D
B1o1p
p192@
293P
21949
81958
81968
a197@
Biveh
21998
a2009
#2014
82029
B203D
B2R4d
peg5a
#2060
B2R7e
Bzo8a
p2e99
8z1pa
#2118
82128
82138
021418
#2158
@2168
B2178
#2188
#z219¢
azz2e8
#4221p
azz2zp
02230
92248
g2z25@
2268
B2z78
B2z60
02299
62308
BAz31@
02320
az233¢
82348
23508
Az2368
w2379
B2380
#2390
82408
22418
42428
82439
682449
82450
gz4a@
82470
B2480
02459
02509
p2518
2528
82528
02548
0255
02568
B257@
82588
682598
B2o0e
B2618
B2629

175

START
L

L3

GETRT?2
GETII2
GETRTA
GETIT3
GETRT4
GETIT4
R1A

GETRTS
GETITE

R1B

RIC

RME
RME
RMB
RMB
RMB
RM3
RM3
RM3
RMZ
RME
RMB
RME
RMR
RMB
RMB
RMB
RMB
RMB
RME
RME
RMB
RMB
RMB
RMB

LoD
STD
JSR
LDX
JSR
LDX
JSR
LDX
JSR

Lo
ST
JSR
LDX
J5R
LDX
JSR
LDX
J5R
MOVE

1 DB
STB
LEROLT

TERM1
TERM2
TERM1
TERM3
TERMI
TERMZ
TST

BEQ

TERM1
TERM3
TERM4
TST

BEQ

TERM4

TERMA

TERM4

TERNZ
TERM4
LDA
CHPA
LBHI
T8Y
BEQ
TERM4
T3T
BEQ
TERM4
1sT
BEQ
TERM4
LDB
JSR
LDX
JSR

(LR EL R R U RO R PR N R L R RS R R R FL R RO T,

i
ACROSS
$BAFL
H#XSCALE

#xX
$BL35  XX=XCHH*XS

12

DOWN

$B4F4

#YSCALE

MUL

FYCORN

ADD

fee

$BL35 BE=YCHVFYS
XX, AR AAXX

#58 ITERATION COUNT
TIMES

RTZ,AA,AA,BE,BE
ITZ,AA.BB

RT3,AA.RTZ,BB,1IT2

I13.AA, IT2,BB,RT2
RT4,RT2,RT2,1T2,1T2
IT4,RT2,1T2

s

R1E SKIP 1F NOT 5TH DEGREE
RT5,RT2,RT3,172,173
1T5,RT2,1T3,RT3, 172
R1,4,C5,RTS

c4

R1C

R1.3,04,RT4

)

R1D

R1,2,(3,RT3

fie?

$BC14

#RT2

MUL

#R1

ADD

#C0

SUB NEGATIVE SUBTRACTIGN
554 SO REVERSE THE SIGN
#R1

$BL35

R1 EXPONENT OF R1

L5 TOO LARGE TO CONTINUE

11,4,£5,175
[oF |

I1c
11,3.C4,174
C3

I1p
11,2,€3,1I73
12,¢2.112
11

RZ,5,C5,RT4
c4

R2C
RZ,4,C4,RT2
3

R2D
RZ,3.C3,AT2
#2

$BC7C

fce

HUL

About
Your
Subscription

Your copy 0l THE RAINBOW is
sent second class mail. You
must notify us of a new address
when you move. Noiilication
should reach us no later than
the 15th of the menth prior to
the month in which you change
your address. Sorry, we cannot
be responsible for sending
another copy when you fail to
notify us.

Your mailing label also
shows an account number and
the subscription expiration
date. Please indicate this ac-
count number when renewing
or corresponding with us. It
will helpushelp you hetierand
faster.

For Canadian and other non-
U.5. subscribers, there may be
amailing address shown that is
different from our editorial
office address. Send your cor-
respondence to our cdilorial of-
fices at Falsoft, Inc., The Fal-
soft Building, P.O. Box 385,
Prospect, KY 40059.
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82630 LDx 2 #3158 LD% #OE

Br6a4a J3R MUL 23160 JSR $EC14

P2650 LT #R2? #3174 LDy #i1

p26508 J3R ADD 83130 JSR NIy

#2678 L% #C1 #3194 LOX #12

#2688 J3R ADD B3200 ISR ML

#2699 L ¥ #R2 63210 Lo #RR

p27p@ J5R $B035 prz2e J5R ADD

p271@ LJA RZ B3738 LDX #RR

BI770 CMPA #184 p3248 JSR $BC35  RR=RI=RZ+II*IZ
B2/30 i BHI L5 #3258

02749 124 151 LS #3268 SETIT  LDX #0E COMPUTE NEW [MAGINARY TERM
82750 BEQ 128 03278 JSR $BC14

82760 TERM4  12.5.05,1T4 343280 LDY #R2

pzI78 128 15T L4 83298 JSR DIY

82188 BEQ 12¢ #3300 L% #11

02798 TERM4  12.4,04,1T3 03318 JSR MUL

p28@E 120 TST ok} 93328 LDX 1

p281@ BEG 120 93338 ISR $BC35

B282@ TERM4  [2,3,83,1T2 23348 DX {HE

0283 120 TERMA  12,2,02,EB 23350 JSR $BC14

02840 LBA 1z 23360 LDX #R1

02850 CMPA 184 p3378 ISR DIV

82860 LBHI L5 p33en Lox #12

02870 P3398 M HUL

@788Q GFTOF 10X #R? COMPUTE THE CENDAINATOR #3408 LDX #11

92899 JSR $BC14 93418 ISR SUB

92908 10X {tR2 93428 LDX #I1T

22910 JSR HUL #3430 JSR $RBC3E  [i=RZ*11 R1*12
02920 LOX #OE #3448

22930 JSR $EC35 23458 TESTA  COMP AALRR, 4 COMPARE REAL OLD AND WEW
@r94p 10X f#12 B3488 COMP BE,11,L4 COMPARE 1MAGINARY OLD AND NEW
#2950 JSR $EC14 p3474 £VEN TIMES, L5

B2960 LDX #12 #3480 PEET ALRUSS . DDKN

92970 J5R HuL #3498 ERA L5

92980 LDX #GE #3508 L4 MOYE RR.AA  AA HOW = RR
P2994 JSR ADD 93518 MOYE 11.88 AND BB=I1
P3808 LDX #DE p2524 NEC TIMFS

23818 JSR $RC3E  DE=R2Z*R2+12%12 92534 LBNF L3

PELED] LDA $4F DENOMINATOR'S EXPONENT 93549

p3828 LBEQ Ls BRANCF IF ZERO 03558 LS LOD DOWN

R34 * CMPA #152 OPTIORAL CHECK 93568 ADDD i

p385¢ * LBHS L5 TO SEE IF TUD LARGE 93578 CMPD WID

p3858 93588 LBLS L2

23879 GETRR  LDX #OE COMPUTE NEW REAL TERM 03598 LDD ACRDSS

p3088 JSR SECL4 #3609 ADDD #1

23098 LDX #Rr1 P3610 CMPD LEN

P3124 JSR DIY 03620 LBLS L1

p311d LD¥ #R2 23634 RTS

pa12g JSR MLL P64

p313d LDX fRR A3658 END START

03148 JSR $BC35 Fy

Are Yaou Lost???

That's right... are you at a loss
Theeritics will 2eraving about Lhisstralegy garne! Basad on an eriginalconcept by author JeiTSteidel, : When it COmeS to What's O‘_}_t there

Pheton s an addictive lime-muncher in the spirt of Lemnrngs™ and Tetris™. Match wits with

Ludevide, the evil power droid, a=vou rease n yourway through over 6l) devious levels, The numerous i in the COCO Market? DO you feel

ariginal music scores, digit zed speech and soundeflecls, and pleasinganimationand graphics enrich
Phgton 1o make itan unparaleled gaming experience. Soon o be released or. a variety of compuler

plattorms, the Colle Community is Jucky enough Lo be given lirst glance al this lantastic game’ Req. like you are disconnected from the
128k CoCo 2, disk drive, and jowstick .

$34.95 new 68xxx machines? If you are
interested in the latest, new prod-

R , ucts for the CoCo and the 'newer
50% O‘ , H breed’ of machines, write to us at

St e the address below and we'll put
games a1 509 off retail price!! Half ofl factory-new game software. . you'll never find a betler deal! =1 A
you on our mailing list so that you
Paladin’s Legacy reg. $24.85 How §12.45! =
Hallof the King 12,063 51595 naw$1458 can get the scoop on all the great
Kung-Fu Dude reg, $24.95 now $12.45! .
ghitr Pi}; :f Eternity  reg. 5199 rwwg-;; & new products coming out for your
ragon Blade reg. §15.95 naw 35,
Champion e 1635 now $5.951 5 favorite machines.

JWT Enterprises
PO Box 766 Manassas, VA 22111
(703) 330-8989 5755 Lockwood Blvd.

Viss, MC, check, MO, and COD (U5 only, please} accepted. Al foregn
d besenttin US, MOY's. Inchade 51,50 for shippingin 1154

kCIndl.Sﬁx:im.ﬁmfmCDDnrdusPAruid.mﬂlddﬁm Youngstown’ OH 445 12













