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RAINBOW 
UNDER TIlE RAINBOW 

Editor: 
Not that I've run into a CoCo Club or 

anything, but thought you might like this 
picture, I'm sitting behind the ponderosa 
pine with my pole in the water ahd reading 
my Rainbow. 

Editor; 

Don Fruhwald 
Cincinnati. OH 

cococunE 

My 20 .. nionth�old daughter recently ad� 
ded a new word to her spoken vdcabulary­
.. �puter." With all the computer owners 
around, I can"t help bilt wonder how many 
other toddlers bave [hat word as part of their 
vocabulary. For about six months now she 
has been using a rimsicaJ keyboard program. 
seldom pounding the keyboard, Her favorite: 
key is, naturally, the red BREAK key which 
1s the highest notc. 

Editor: 

Claire Mille}" 
Rocky Point, NY 

MORE NON-EXTENDED 

Let's see more non-Extended programs in 
your magazine. 

The reeoro idea is good but if it will only 
have Extended BASte programs) can't use it. 
Yes, Virginia and Lonnie, t�ere 

,
are some 

non�Extended CoCo owners m thlS world. 
I have not seen a listing of the quantities of 

the different CoCos sold by Radio Shack 
since they were introduced, How many4Ks, 
16K, Extended and non-Extended, etc. 

If this Information is not available to you, 
why not have a poll from your readers? 

William M. Vonu 
Crockell. TX 

Editor's Notet ,,"'e. rt�ognizt the need 
for non-Ext."ded Colo' BASI(' pro­
crams and encourage our readers to 
submit such programs to the Rain­
bow, For further detans read PRINT 
#-1. 
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KUDOS 

Editor: 
1 enjoyed the artiCle and program in the 

June issue on solving cryptograms by Chris 
Reid. I typed in the programs and when it 
did not work I tried everything I knew. Then 
I sent a letter to Mr. Reid. He was very 
helpful in the r�ply he sent. I want to com­
mend Mr. Reid for ,his: patience (two letters 
offering suggestions) and help. 

The entire Rainbow magazine isexceHent. 
keep up the good work. 

Editor: 

Richard Urich 
Sellersville. PA 

I love your magazine! When I first sub� 
scribed in March. I thought the sub�tipt.ion 
rate a little high. But it was worth every 
penny, Compared to the other magazines, 
this magazine is the greatest! 1 especiaHy like 
all of your assembly language articles and 
tutorials. Keep it coming. 

EdifOr: 

Mike Brennemdn 
IRola. PA 

As a gift for Father's Day my three ehild­
ren gave me $22 to buy a subscription to 
Rainbow magazine. Their reasons were that 
they saw me drive 26 miles three limes a 
monthjust to insure getting one of the three 
magazines (Rainbow) the bookstore would 
get. Can you beHeve that,] l'hree magazines: 
for a town of over 59,000 population. 

You have a good thing going-please 
don't stop. Your magazine is worthfwicethe 
price. 

Editor: 

Rick Maurer 
Rantoul.IL 

HINTS AND TIPS 

Phillip Beistel's program Sh� in the 
July issue of Rainbow is a dazzling moderni­
zation of Sam Loyd's famous 14-15 puzzle. 
Like the original 14-15 puzzle, If there is one 
small error with some of the sttlrtin,g:'arran� 
gements, the puzzle is unsolvabJe. 

Sam Loyd intentionally presented the 
puzzle with all the tiles in order except for 14 
artd 15, which were reversed. He offered a 
$1000 reward to anyone who could find a 
sequence whieh would put the 14 and 1.5 in 
their correct order. It is said that ships were 
wreeked and trains derailed while their re­
spective pilots tried to solve this confound� 
ing puzzle, 

To :':ipllre the reader from a similar fate, I 
present beJow a randomizat i on routine 
which always generates a solvable arrange­
ment. These program Hnes should replace 

the corresponding lines in Beistel's listing. 
13 Z=I 
14 FOR X=I TO 4: FOR Y=I TO 4: 

A(X,Y)=Z: 
Z=Z+l: 

NEXTY,X: 
SCREEN 0.0 

15 FOR X=I TO 4: FOR Y=) TO 4: 
IF X=4 AND Y=>3 GOTO 18 

16 RX=RN0(4): RY=RN0(4): 
IF (RX=X AND RY=Y) OR (RX� 
AND RY�) GOTO 16 

17 Z=A(X,y): A(X,Y)=A(RX,RY): A(RX, 
RY)=Z 

18 NEXT Y,X: XI6=4: YI6=4 
The reason fot this situation is that Beis­

tel's randomizati. on routine (lines 13--18) 
arranges the titles in a completely random 
order. This type of algorhhm produces hoth 
odd and even permutations of the titles. Any 
set of moves on the 14-15 puzzle, on the 
other hand, only produces even permuta­
tions. Combinations of even permutations 
only produce more even permutations. 

This was the problem with the original 
14-15 pUllle. By swapping just one pair of 
titles, Loyd induced an odd permutation on 
the puzzle which mnde it unsolvable. An 
excellent discussion of permutations as re­
lated to puzzles of this type (including that 
mind boggling hexahedron) may be found in 
Puzzle It Oul: Cubes, Groups, alld Puzzles 
by John Ewing and Cxes Kosniowski (Cam­
bridge University Press.) 

Editor: 

James W. Sicily 
Houslan, TX 

With the advent of word processors and 
other software programs with upper and 
lower case screen displays with up to 80 
co)umns. there may be a problem of poor 
resolution, 

I have a tip that may help by eliminating 
most interference on your TV type monitor. 
Carefully wrap the eomputer output cable 
with heavy duty aluminum foil and then 
ground this shtetd ,to various places on the 
TV set by trial until you have eJiminltted the 
screen interference. (Try attaching to one 
lead of the internal antennae,) Grounding to 
an earth ground may also be helpful. 

We really enjoy your magazine! 

Editor; 

Ben H. Hille 
Portage. WI 

I have been experimenting with the sp�ed 
up POKE commands and have found that 
you can CSA VE and CLOAD while in the 
spced up mode. You first load in the pro­
gram you want to save< Second. POKE 
65495.0 and then CSA VE your program. 
When you want to CLOAD it, first POKE 



65497,0 and then CLOADit. The volume on 
your cassette player should be set louder 
than usual. Note: this method has not always 
worked with all my programs, but did work 
with a lot of them. After your cassette player 
stops, Poke 65496,0 to put the computer 
back to normaL 

Keep up the good work, Rainbow. 

Editor; 

Anthony Graves 
fouisville, K Y 

I read a great book, "Assembly Language 
Graphics/or Ihe TRS-80 Color Compute," 
by Don Inman and Kurt Inman. It is an 
excellent tutorial and great referenee book. 
Hats off to B. Dalton Bookseller stores for 
really getting into personal eomputing 
hooks, 

Rusty lkrnard 
Shreveport, LA 

Editor's Note: Many B. Dalton Book­
seller stores noW also carry l� Roin· 
bow, 

Edilor: 
I would like to bring to your attention two 

TV shows dedicated to the computer, One 
can be seen on PBS, the other on cable sys� 
terns offering SPN. Although neither of the 
two programs concentrate on any particular 
brand name or system, new �oftwarc and 
hardware are featured on each show, 

The "Computer Programme" on PBS waS 
originally produced in England and offers a 
wealth of information including some won­
derfully dear expJanations. of BASIC pro� 
gramming: as weU.as featuring some of �he 
latest applications for the computer. It is a 
serialized show that "builds" from week to 
week. It appears to be designed to increase 
the computer literacy of the genenil public. 

SPN'fi "'Personal Computer Show"is pro .. 
dueed in To", (home base for Radio Shack, 
TJ .. and others) and is a '�magazine" type 
show. Besides offering stories and interviews 
on software. hardware, and applications. 
they are giving away computers. Because the 
show is still in production, they do anSwer 
questions on the program. 

Both shows are a real service to computer­
ists in every level of endeavour. Check your 
TV listings. Yes. Virginia. there arc other 
w.es for a CRT. 

James E. Barrn?1I 
Lotham. NY 

SOUNDSHEET SOUNDOI"F 

Edi,or: 
I want to compliment ybu on your fine 

magazine, You have the best Color Compu­
ter magazine around. The record inside the 
2nd Anniversary issue was OJ great idea that I 
would like to see again, Keep up the good 
work! 

Barry Marlin 
Houna, LA 

Edilor's Not.: It appears Ihal we will 
not have the soundsbee& in tlte Ra;n� 
bow on a, regular basis. For more 
details, pi .... read PR1NT#-2. 

Editor: 
I have been a Rainbow subscriber for 

eight months now and your 2nd Anniversary 
Jssue was the best yet. I get the other CoCo 
magazines, but the Rainbow beats them all, 
in quality as well as quantity. . 

I especially enjoyed the sound recording, 
All three programs loaded without an error. 
J think the inclusion of a record on Ii regular 
basis woulrl be well worth Ii price increase, 

I am looking forward to your next issue. 

Editor; 

J. Paul Fountain 
Denton, MD 

I loved the sound sheet in your 2nd Anni­
versary issue. I hope you can continue to 
include them. especially for the longer pro­
grams. I often hesitate i n typing in long pro­
grams unless I am certain of their value to 
me. 

1 am uncertam about your pnce Jncrease 
for the soundsheel. You said something 
about "increase priees a little" and "very 
expensive" in the same sentence in your 
PRINT tI�2 column. The soundshed is of 
obvious value but I hope it is well under the 
price of Rainbow on Tape and other tape 
magazines, 

Keep up thc good work, Your magazine is 
the best around but you have competition. 
Our litlie CoCo has started to get the atten­
tion it deserves, 

Dwighl A, Spilzer 
Mia, MI 

PLAY IT AGAIN, SAM CHIP 
Edllor: 

Congratulations on your innovative July 
1983 issue. I transferred the prograrriio froru 
record to tape without any difficulties at  aIL 
I hope you will consider repeating the inclu­
sion of a soundshect on a regular basis. 

Keep up the great work, 
Paul Kapaldo 

N. Olmsted, OH 
Editor: 

I began my SUbscription to the Rainbow 
in March of this year so I have no idea what 
the magazine was like in the"oJd days,"but I 
want to compliment you on the appearance 
and content of the Anniversary issue. The 
reeord IS a great idea and if you eould 
include records reguJarly without increasing the 
cover cost more than $1, you'd have a good 
thing going. Perhaps you could include a 
longer record every other month, 

To play the record, 1 bypassed by stereo 
and plugged the turntable output directly 
into the computer record. The first time I 
was able to load the last two programs on the 
reeord, but it took several re-recordingS! and 
C1.0ADs before I got the fim program to 
load, 

Edi/or.' 

Dick Wilson 
A ubum, MA 

Please hear an impassioned plea from a 
subseriber with little money and less time. 
I'm working my way back through school 
with my eye on a Bachelor's in Information 
Systems, while working part time (have to 
keep up the mortgage payruent somehow), 
and the only thing in shorter supply around 
my house than cash (ean' afford tapes) are 

minutes. Let it be that we can see more of 
these datacordings in future issues of your 
magazine. Even if you were to include only 
half the programs that your tape edition 
does, 1 could rest more easily at night. know­
lng my monthly issues of Rainbow weren't 
gOIng to waste while I frittered away my time 
with such mundane concerns as college. 
work, and family, 

A little more money per issue I can handle, 
although the prices of taped editioris will 
probably remain out of my reach untHsome­
time after graduation. 

EiJilor: 

Richard Williams 
1Wicon, AZ 

Just receiveq the July issue and it is 
superb. I was blown away by the rec�rd. It 
transferred to tape and WilS readable the fi.rst 
timel Great idea! Why hasn't someone rlone 
this before? 

Yes, I would pay more for tbe magarine if 
it always had a record enclosed. Naturally 
how much mOle, depeuds uu the qUaiity of 
your programs. The Speeitil Adventure issue 
would have been a natural. 

Keep up the good work. 

EdUor; 

Phil Bumbaugh 
Hartsdale, NY 

As I flipped through the 306 pages of the 
July issue of she Rainbow I was very pleased 
to find a soundHheet (record) contai"(1ed 
within its informative pages. And then after 
reading your column I wrote you to tell you 
that I think irwould be art absolutely fabu­
lous idea to include one of these soundsheets 
in every issue of the Rainbow, J also feel that 
this kind of an "additive" to the Rainbow 
would easily substantiate a subscription 
price increase. 

Editor: 

Mark Abela 
AgincDui-J, 0111ario 

I wanted you to know that I thought the 
soundshect in July's Rainbow was a great 
idea. It would be worth a little extra each 
month to see you continue and expand it. 

Editor: 

Thomas Ebling 
East Wenatchee, W A 

Okay you guys, so you've proved your 
point. Your magazine is lhe best computer 
magazine going. Only the best would actU­
aUy publish a record. Keep it up! But tell us, 
what's next? Perhaps a computer radio sta­
tion that "'spins" programs? I leave it up to 
you. Thanks to this ingenious idea of yours, 
I will renew my SUbscription for a few more 
deeades when .it rum out. 

Chris lIarland 
Regina, Saskatchewan 

MOTIVATION-NOT REWARDS 

Editor: 
In the July issue of the Rainbow, Carol 

K ueppers wrote a review of our Fraction 
.. Math Quiz program. In the title of that 
review, the word "defects" was used incor-
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reetly and, therefore� unfairly, Defect im­
plies a defective product, one that does not 
function as it was designed to function, and 
that certainly is not the case with Fraction 
Math Quiz. However, rather than take issue 
with that unfortunate choice of words' 1 
would like to present Lo your readers ;he 
philosophy behind the design of Fraction 
Math Quiz. V!hether or not an educational program 's, 
attflbutes are defects, as Ms. Kueppers con­
tends in her review of Fraction �Math Quiz 
(the Rainbow. July 19S3, p. 167), or asset, 
depends on one's point of view and, more 
importantly. on onels educational philo­
sophy. Ms , Kueppers believes that sinee the 
program does not provide a strong reward, 
such as a game to play after correctly work­
ing a number of exercises� chHdren will have 
no motivation for using the program for 
math drilL I, along WJth many other educa­
tors and most parents, believe that a child's 
primary motivation for any task should 
come from the satisfaction of a job correctly 
done and not from some variation of a car .. 
rot-tied-to-a-stick (as in Uif you finish your 
homework) you can have an extra dessert"). 
This philosophy does not exclude a "pat on 
the back" f()f a job weH clone, nor does il 
exclude some fun along the way. It simply 
,ays that the fun should not be the primary 
motivation for the child's good perfor­
mance. I ndeed, Ms. Kueppers sums this phi� 
losopl'!-y up very well when she says that "you 
should provide the motivation and reward 
that the program bcks .... 

Fraction Math Qui; was designed, writ­
ten, and chi Id-tested with exactly this philo­
sophy in mind, The personalized prompts 
and musical rewards provide thl:' pat on (he 
back, while the "Starship Commander" 
menu choice provides a short. enjoyable div­
ersion, as well as an ohject lesson for child­
ren who wonder why they are learning math 
when Ii computer can do it so much faster. 
From this point of view, the program's 
"defeets"become assets that win help a child 
develop a strong sense of self�motivatjon. 

Editor: 

J.D. German, President 
Creative Technical ConsultaNtS 

Cedar Crest, N M 

INFORMATION PLEASE 

I would like 10 inStall a TRS-110 MOD I 
keyboard in my CoCo, Do you know of any 
imtmctions for this, which includes cutting 
traces, etc.? I have a "'retired" MOD I with a 
perfect keyboard, and I could figure out the 
modification in time, but if someone has 
eI.1Jeacl y done it, it could be very helpful and a 
tlme�$aVer. 

Also. ) did get a chance 10 attend one day 
of the Rainbmvfesi-it was super! It looks as 
though a follow-up next year couM be twjcc 
as big··�and I'll attend again if it is held at 
Woodfield, Thanks very much for sponsor­
ing the "CoCo Expo." 

Editor: 

Clay Howe 
Srurgi.,. MI 

I'm thinking of buying a T�Hy Mannes­
mann printer Model MTl60L Revision C 
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and would like to match it to my CoCo. 
1) Can I connect it dlfectly to my CoCo as 

is with no ad d itional interface? 2) Should I 
expect a p.roblem fInding a cable or m�king 
one? 3) Will I be able to use the full potential 
of both printer and computer? 4) Can 1 use 
and prim information with my CompuServ 
ROM poek? 

. Any information would he greatly appre­
elated, 

Editor: 

William Burns 
12 J 5 Juniper Drive 
Everett. W A 98203 

I definitely like the new took. I also am 
increasingly impressed with the quality of 
your programs and articles. 

This letter is being written on my Rain­
bow word proeessor using the spooler pro­
gram 10 the June issue. What a super spool­
e,r! I have been watching the Ruinbow grow 
smce February 19&2 and am pleased to say 
that every issue has been like opening a pres­
ent,. Speaking of presents! My family has 
deCided to give me a subscriplion to the 
Rainbow for my Farher's Day gifL That'S 
terrjffic except that now I need anothe� 
excus e to visit my friendly neighborhood 
computer store, 

Does anyone know how to insert lines in 
this ,#ord processor? Sometimes: it would be 
good to open up the text. 

Editor: 

F. Jt,.. McKenzie 
Saugerties. NY 

1 a m a  ncw subscriber to the Rainbow but 
rest assured that as long as 1 have my CoCo I 
shalt remain on your list. 

1 am looking for a disk based IUTY pro­
gram for the Color ComplHer but am !lot 
having much luck. 

Editor: 

.lames A. Chandler 
Abilene. TX 

1 need help solving Bedlam! One of my 
problems is getting the green key. If anyone 
can help me gel oul of Bedlam, please con­
tact me at 215 North 39th Street. Also, how 
do you get the people in Bedlam to help you? 

Brian Ganter! 
Allen/own, PA 18104 

CONTRIBUTIONS PLEASE 

FAilor: 

. I :eprese, nt a non-profit, charitable organ­
Ization which uses TRS-SO Model I equip­
ment In virtually every aspect of its affairs, 
We would be grateful if your readers would 
consider contributing additional Model I 
equipment: keyboards, expansion interfa­
ces, drivers, and printers would be welcome, 
All cont ributions would be fully tax-de­
du{;tible, sin;.:c we hold "public chari tv" sta-
tus with the IRS. 

' 

If you are in a position to make such a 
contrihution or would like more informa� 
tion, please drop me a note or call me (col­
lect, if you like) at (617) 495-9020. 

Raben Epstein, Ph, D. 
Cambridge Or. lor Behavioral StudiES 

II Ware Sireel 
Cambridge. MA 02138 

Editor: 
_ On the way to work recently I spotted this 

license tag on the car in front of me. A 
"source'" in the County Clerk's Orfice tells 
me the tag is a regular is.sue and not a special 
personalized plate. 

Jack Gurne,. 
Memphis, TN 

LITTLE PLEASURES 

Editor: 
This JS why ( bought a CoCo: I was having 

a keyboard problem. Sound familiar11 took 
the computer in Thursday, and on Friday) 
had a new keyboard in good working ordet. 
Maybe I am slill at the stage where smali 
things amaze mc. But J do doubt. verv seri­
ously. that any of the competition 'in L3neas­
te� could fix this or similar, companitively 
minor problem(s) at the store, I probably 
would need all SOrtS of maiHng materials in 
hand. 

Now, more than ever, I win tout the 
advantages of owning a CoCo! Your maga­
zine is ,great! The mix of simplicity with 
sophistication IS just fine. J only wanted to 
find out what all the s.creaming iibout the 
computer revolution was all about, Now I'm 
hooked! 

Editor: 

John Spencer 
LllNCd!.'ler, PA 

JAPANESE PHONEMES 

1 am writing in answer to R,W. odlin's 
letter in your April issue; I am quite sure the 
fellow in Houston purposely added tho,e 
strange hieroglyphics to the CGP-1l5 to 
increase international sale!), It is the Jelpa .. 

nese .phone1ic system-'Katakana. Compu­
lers In Japan have the katakana 00 their 
keyboard for print. input statements (pro­
gramming is stiH done in BASiC) and a printer 
without this capability would be useless. 

FAilor: 

Toni Strong 
Okinawa, Japan 

A FINE EXAMPLE 

I would like to thank Brian James fOf a 
fair and accurate review of our (;0(;0-
Accountant program. He mentioned a num­
beroffunetions hewo:uJd like to see included 
in the program. and I am pleased to say that 
the revised version. whieh was not available 
at review t�me, has a number of improve­
ments. h wlll allow the entry of both cheeks 
and cr�djt cArd expenditures, list elc eounts to 
the pnnter, allow the setup of income aco. 
counts and provide a printed spreadsheet 
showing expenditures by month and ac­
eount for the entire year. 



Mr. James' review was a fine examp)e of 
cOI1Structive criticism� and we had reached 
many of his conclusions ourselves. 

EdllOr: 

Michael J. Himowftz, President 
Federal Hill Software 

&lrirnori?, �M D 

MAGIC ANSWER 

In a recen£ edition of fhe Rllinbow, a 
reader asked for an e xplanatio!\ of the 
�Magf(' Numbers on [he front of th e �ANOS 
reference card for the Color Computer, Here 
is an an�wer, dIrect from NANOS, 

"The Magic Numbers work as follows: 
When you subtract a graphics code from the 
magic number, the result is the number of 
the graphic which is the inverse or opp()site 
of the original code. 

"So, you can peek a number from lhe 
screen, subtract it from the original <Magic 
Number: and poke the result out, thus, 
reversing your screen d isplay:' 

Hope that answers [he question. 

Editor: 

Haroldl .. loroff 
Monsey, NY 

INPUT IRRIT AnON 

I can't helieve it, you've done it again. 
Please, please, please dp not lahel programs 
16K if they are for Ex[ended Color BASIC. I 
just spent about three hours coding in your 
Finding' enrakian Treasure game when I 
suddenly ran into ECB commands. This has 
happened to me many times! l have written 
before on this subject and am heginning to 
get irritate(t Those of us with BASIC get very 
few programs from Rainbow, and it is very 
disappointing when the program that ap­
pears to be for us is not 

Kathy Maurer 
Hamilton, OH 

Editor's Note: Sorry. J',:athy. We re­
gret the error and will be more careful 
in future issues. 

16K, TOO 

Editor: 
Thank you for your prompt, accutate, 

and gratifyingly glowing review of Spectro­
systems' Fastape utility (July) for high-�peed 
cassette operations, I would. however. like 
to correct a small inaccuracy that appeared 
in the Received and Certified section of the 
l-.amc Jssue; when Fas/ape was described as a 
32K program, As correctly stated in the 
review. Fastapc adiusts itself for the memorv 
capacity of the maehine it is running on, and 
thus is compatible with 16K. as well as 32K 
CoCos. 

Anyone desiring further information 
about th{;t program is welcome to leave mail 
to me on Compuserv •• addressed [072355.-
4ll7. 

Artllur J. Flexser 
Specrrosyslems 

Miami. FL 

NEW 3" ADD-ON 
DISK DRiVE, 

Up 10 624 KByles 
formatted storage! 

ONLY $499.00 

Turn Your Rainbow into a Computer 
Goldmlne Machine, Get the new, eco­
nomical Amdek 3" dlsK·drlve system, 
It's compatibte with your Co-co and fea­
tunas two super-compact 3" "lard-pi as· 
tic enc ased diskettes for up to 62:4 
KBytes formatted storage, The disk­
ettes fit Into a shirt pocket and 
they're easy to mait, too, Expand your 
Ratntlow to allow you to do more . and 
relax because your media is durable. 

USER GROUPS AND 
EDUCATIONAL INQUIRIES 

INVITED 

fA 
RAINBOW 

�Jllt)fO(';diOfi 
HM 

DJR MICRO 
321 STATE STREET 

Sl ,JOSEPH, rv1ICHIGAN 49085 
1-800-7327323 
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P RINT #-2, 

We're just about to pop for telling you the news that 
we've planned four of our RAINBOWfest shows 
for the coming year. And the first one? It'll be in Ft. 

Worth - home of Radio Shack .. 
RAINBOWfest in Ft. Worth will he October 14-16 at the 

Hyatt-Regency Ft. Worth. It (and the others to come) will 
follow the same pattern that made the very first RAINBOWfest 
so suceessful this spring in Chieago. There will be a breakfast 
with a nationally-known speaker, a series of seminars and the 
biggest and best show of Color Computer software, hardware 
and other materials ever assembled in one place. 

We are very pleased to announce that Ed Juge, director of 
computer marketing for Radio Shack, will be our breakfast 
speaker in Ft. Worth. Ed is extremely well-known and 
knowledgable and we are proud to have him with us. 

Other RAINBOWfest shows will be in Long Beach, Cal­
ifornia, February 17-19; just east of Philadelphia, Pa., April 
6-8 and in Chicago June 22-24. Al l  will be at Hyatt House 

H otels and all Will have the same general format of a big exposition of Color Computer products, a 
well-known breakfast speaker and a series of seminar sessions. 

The way we selected this year's sites is simple: Ft. Worth goes without saying, as headquarters for 
Radio Shack; we thought Southern California would be a nice place to be in February; Chicago was 
so successful last year, and so close to Canada and the Great Midwest, that we just had to do it 
again; while the Philadelphia site (just 6.3 miles from Independence Hall and the Liberty Bell) 
brings CoCo Community to the populous East Coast for the first time! 

Subject to some modification, exhibit times will be 7-10 p.m. on Friday, 10 a.!l1.-6 p .m.  on 
Saturday and I I  a.m.-4 p.m. on Sunday. Tickets can be had for $8 for 'I three-day ticket in advance 
($12 at the door) or $6 for a one-day ticket ($8 at the door). Breakfast tickets are $11. There is a 
$1.00 handling charge for each advance order. 

There are details on another page, and an order form (look for RAINBOWfest in the advertiser's 
index) with deadline information and the like. But, I hope you will come to one or all of these shows. 
Last spring, RAINBOWfest was one of the most exciting things in the CoCo Community. Please 
come to one or more of them tbis year! 

As you can no doubt tell from our cover, this is our Annual Education Issue. But, as the wizardry 
of cover artist Fred Crawford shows, too, there is something else afoot this month. 

In a way, we designed the cover of this month's issue of the Rainbow on purpose to combine a 
report on the new Color Computers from Radio Shack and what has become our longest-running 
special issue theme. 

We all should be gratified by the new CoCos coming our way from Radio Shack. Not only are 
they el\cellent machines, but they should lay to rest - for now and forever - the words of the 
doomsayers who have, off and on, predicted the demise of the Color Computer. 

What we see here is not so much two new Color Computers but a line of Color Computers. In 
making a commitment of this sort to CoCo, it seems to me that Tandy is saying, for once and fOf all, 
that the Color Computer is here to stay. 

For. <)S you know, there is more to this than just the hardware of the 64K Color Computer and the 
Color Computer 2. You C'ln bet that other products are in the works to support these machines 
-one of which is certainly the OS-9 operating system which will be available with the 64K model. 

And not-so-incidentally, these are sleek, well-designed computers. Again, Radio Shack has done 
a most excellent job. Check them out and I am sure you will agree the new Color Computers are 
tru�y a heover" story! 

You will see all sorts of interesting articles on the subject of educ<)tion in this month's issue, but 
there are some things missing. (continued onpalle 172) 
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OFTWARE COMPANY 
BSTTER 

PO Be;.. 16812 -- -511' B 
G",,,"v'::<;o, Soulh C)fO!''l!) 29606 (803) 2.11.2i(:0 

PRESENTS t,OLOR-STICK 
... The ORIGINAL interface for 
\ the TRS-80' r � Color Compurerto let � youuse the fof"'"'lous: 

AlARI'" JOYSTICK' 

JUSL plug your Atari or Atari like 

joystick {the Color-Stick enable::. the 
t;.se of w.ost joyst:c�s made for the 

Atari} i:1.�O th� Color-Stick interface 
and then plug the Cq�or-.stick i:1to an 
empty joystick port. 

The Co:or-Stick can improve 
scores 5OCk. and mOre while marl.ing 
some games more exciting and fun to 
play. 

Don't settle for cheap imitations. 
Only the ORIGINAL Color-Stick', 

small inllne design allows you to just 
plug your joystick Into it and forget it 
The Color-Stick becomes a part of 

your joystick so it does not interfere 

wilh your game playing. In addition 

Color-Stick returns ;) fuB va�ue 01 '63' 
for the right and down directions, 
even wfwn using two joysticks and 
even in the diagonal din�ctions, the 

others don't 
NOW Color-Stick has a 
new low price . . . . _ _ _  
Color�Stick interface $)0.9S each 

two for 519.95 (less Joysticksj 

Atari joysticks $9.95 each BSTTEA 
OFTWARE COMPANY 
P_O_ Box 16842 �- Sta. B , (3reenvlHe, South CCllOiina 29606 
(80.3) 233·2700 

Don't miss out order the 
ORIGINAL Send your check or 
money order or better yet call 
today and order your Color· Stick. 

Add $2,00 p(>' .)rr;W1 �f'npph19 alld lk>fldJmg funk LMds­"o;i('or,wd (rk!�tQ !nell-de. e.!<ptl at'''n dOlI,,). Ordv,::; p.-->ld 
by " nshl�rs d'W(k. ml)!l€� order", banI, caId5 ",nd C OD "l'I? &fJ'rtfll!d wnh'fl �& houn.. Pef$onq: (h€cks 
pk"w ;'�Q'�' 1 ? ,wck� C U,D o::ct.:rs Ol;cd$LSOCl\(fa S.C. Yc"'&n'!� add 4'�) :.ales ,ai(, "TRS.80 j� Ol; Jt'9!�h,red 
'r",--jr"Hafk flf Tan.-!;, ("""" AI"., [� a. ;';'iI'tl�f,,-d 
:ril&lrrJi:lrk of Alan, jnc 
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BUILDING SEPTEMBER'S RAINBOW 

Our annual education issue . . .  
Plus, two new CoCo's introduced 

And, Radio Shack's OS-9 arrives . .  

When my mother gets i n  a story-telling mood, one of her favorites is 
abollt how I spent most of my first school yeJ:lr disrupting class; you see, 
she was the teacher. It wasn't a one-room schoolhouse-it had two, . . .  

but the outhouse was way down at the bottom of the hi l l .  Yes, most �ids were 
barefoot and we drank well water from a community dipper. Mom taught three 
grades. The first, second and third grades each occupied a single row of seats. 
While two rows were involved in seatwork, Mom gave lessons to the third_ 

The thought of a computer in that old oiled-floor, white frame tinder box 
perched on stone columns fairly boogies the mind. To begin with, the nearest 
electric outlet was about six miles away. Well, I like to think I learned something 
that first year in school, but the only interactive instruction I can recall came from 
the tip of a hickory switch. 1 went the entire year thinking "L-M-N-O-P" was a 
single word in the middle of the alphabet. 

About the only aspect of education that hasn't changed since those days is that 
squeaking chalk still brings shivers. 

In education" these are the good, new days, so pay attention now; there may hea 
pop quiz. After an, this is Rainbows'education issue, And, the text isa thick onc� 
324 pages_ That means you'll have to read I I  pages a day just to keep from falling 
behind! 

Students, teachers, parents-w� have articles and programs for aU of you. Need 
help with a composition? Stephen Tchudi's Write Idea will help you develop ideas 
for a theme, and Larry Konecky's Bihliogral'hy Pile will help you complete your 
research_ Teachers will want to check out Paul Luetke's grade averaging utility as 
well as Norman Garrett's random lab scheduler program. Parents should read the 
commentaries by S teve Blyn, Dale Peterson (U nele Bert), Dr. Michael Plog and 
Larry Kheriaty (author of Radio S hack's Pilot, Logo and Game Writer, among 
other works)_ Educators, especially, should note Dr. Plog's survey form�which 
will help him help you with software evaluations. 

MllSic� math, spelling, metric conversion, science drills and even educational 
games are complemented by a dozen-plus reviews of commercial educational 
programs. Also, every author, it seems, is on the soapbox with an opinion on "the 
real purpose of computers in education." 

Study hard now, and if you're gOOd, we'll tell you, and show you, all about 
Radio Shack's very own, just-released 64K macl1ine. We have one and it's a 
honey, "lawn gray.�(bone white) with a trim new style and a new keyboard, Along 
with the 64K CoCo comes the CoCo 2, a new compact version of thc Color 
ComputeL Check out the Pipeline for Editor Lonnie Falk's i mpressions, then, for 
anuther insider', luok at all ,ides of the long-awaited 64K CoCo, read Dan 
Downard'5 observations, not only of the hardwal'e itself. but also his preview of 
what 0,1,'-9 can do. (Next month, Dale Puckett, nationally-know expert on 0,1,'-9, 
will begin a monthly column on OS-91) 

Finally, if you've been following Roger Schrag's series on patching FWTASM+, 
this month is icing on the cake�-with ice cream on the side. His latest update 
supports 64 K !  

Next month graphics, then, i n  November, the winners o f  our simulation contest 
plus a special focus on �ata communications. But, since this is the education issue, 
here's a tip in Economics i; subscribe to the Rainbow while it's still only $22 a year 
and you'll get more than 1 5  pounds of Rainbow for less than half the cover price. 
Let's see, in kilos, that's u il . . .  page 226, isn't it! 

-Jim Reed 



( \orman 
Garrefl j\ an 
Acatienuc CompuffnR 
Specialist 111 Arizona :"Wlt' 
Uniwr.\irr and 1.1 \'t'niur cumtli-
lam for Sof(H'are l'Jt>xif(H Concep}.'!. 
He holds (J n-w.Her';) drgrt'f.' in t'dflea/ifm.) 
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Student informat i o n  consim of last name and fim name. 
Array N$ is sel up for t h ree entries i n  Ihe second dimension 
so that a student number Or other piece of i nformat ion couid 
be inserled. The print logic would have to be modified to 
print such data. The student  information is contained i n  

DA TA slatements. I suggest that this be modified 
to accepl lape or disk files, thus making t h e  
program more flexible and usable for multi­

ple classes , Array N$ is loaded i n  l ines 600-
640. After loadi ng the array. the programasks 

for user in put concern ing the lab sessions(linc. 
680-8 10).  The user will need to supply the fol· 

lowing information: 
l )  How many lab sessio ns wil l  be planned? 

2) How ma ny work stations are a_ailable" 
3) How ma ny a l ternates should be selected? 

4) What is t h e  date of the session? 
5) What time does the session begin" 

6) What time does the session end? 

I tems 2--6 repeat for each sesl\ion. allowing the user 
to aher the data between sessions, For example. some� 

times J may want to reserve a stat ion for demonstration 
d uri ng only one offour labs. This . l l ows me to d o  i t .  Items 

4 6  arc for the header on the report. 
Lines 8&Q�980 test the st.tus or each studenl in the a rray. 

The idea here is t o determ ine whether each st uden t has had a 
se lect ion opportu n ity before open ing i t  up to allow subs.e­
quen l selections. ICthe number of student5 w h o  have not yet 
been se lected is less t h a n  the number of sta ti ons available for 
this ses.;ion, a h ra nch i� mad e  to a ro ut i ne which wi ll assign 
lhe remaind e r ( i ines 1 780- 1 880). Then, to sched ule the rest , 
go to a routine which wi l l  randomly se lec t [ rom a l l possibil i 
t ies \\'ilhout rega rd to a previow- selection ( l i nes 1 590-

i {\50), That routine fil ls the rest orthe quota for the session. 
l l there are s t i l l  studen ts to be assigned for the first t ime, 

and tha t number IS C4ua1 to or exceeds the number of 
�tation" �vai lahle for the CUfrent session. a branch is made to 
the normal ,election routine nines I i>QO- 1 74()) for the selec­
tinn process" 

N ote tha l t he se lection l ogic is suc h that two !lags a re 
availahle for testing. The Selection Flag ind icates that t he 
:\wdcnl has already been selected for this session. Thl5 flag 
aUm\s you 10 avoid rhe plifJll of scheduling the same person 
twic� i n  the same session, The Primary Flag ind icates that  
the  student has al read y' been selected one time. This is 
checked unt i l  the condition is mel ""here I!ve ryone has been 
se lected once_ 

After the p rimary �clC'ction process is comple u: for {he 
sess ion , tht,' a l lermHC select ion process takes place ( lines 
1920· 20 1 0 )  Once a l l  se leC lees for a session are tabled, the 
rrint rout i ne takes place, 

The p rin t logic does n ot Include a pag i ng routine. After 
each ses'iion IS  pri nted , you must manually set top-of-form 
befoft: proceedi n g  10 the next session. Paging logk to fit 
your particul a r  printer would be a re l"t ivel�' ,imple en­
hancement to mak!!. 

AL'wa! u�es for th is  program urc many and varied, espe­
cia l ly i n  ed ucational ,cHinss. It can be used to schedule ornl 
presentation�. o;peeches, fore i gn language lab sessions:, In­
dustrial arts projects. p h ys ic a l education activities or mu­
�ical presentations. W it h  modification. output couid go to 

the screen when n o  printer i s  ava ilab le . A screen would have 
to be format ted a n d  paging logic inserted. neither of which 
should present major problems, 

There is one l i mitation that you should be awa re of: if 'ou 
inadvertent ly  enter more stat ions than t here are st ude nt s� an 
infinite loop "iii  resulL The bug could be resolved bv an edit 
routine where Ihe number of , tat ions is i np ut by t h': use r. t n  
reality. though. a situation l ike t h a t  would p rese n t  a scenario 
for which th is program was not designed, 

Hardware Required 
1 6 K  Color Computer with Extended Color BASIC Printer 
( D M P , l OO) 

LAB SESSIO� ROSTER 

DA TE: 2/28/83 
Session Number I 

TIME: 7 PM TO II PM 

PRIMARY SELECTIO�S ALTERNATES 

L Volckmann, Steven 
2.  Wil l iams, Olive 
3, Rigoni. Ruby 
4. Fahey. Joh n 
5. Soules. Ca role 
6. \\.'nod, Patricia 
7. Zelinsk i. Pat 
H. Kelly. Colleen 
9. Turnmire. R ut h  

1 0 .  Koenig. SU?anne 
I I ,  Rigoni. H erben 
1 2 .  Lockhart. Edgar 
l J .  M oore, Kay 

L Real'. Christie 
2. Martin. R osemary 
) , Armendaril. M yra 
4. SIms. lucy 

� . . . . 1)4119 
640 . .  , . .  0753 
970 . , . .  09F9 
1280 . , . acss 
1550 " , 01'17 
1840 . " 11EC 
END . . . . 1433 

1 0  � .******* * * * * * * * * * * * * * * * * * * *  
20 ' *  RANDOM L A B  SCHEDULER * 
30 � * - -- - - - - ------------------* 
4 0  ' *  B V  NORM GARRET T  9 / 82 .. 
50 ' * COPVR I GHT ( C I  1 983 * 

55 ' ,"  SOF TWARE DES I GN CONCEP TS* 
60 ' * * ** * * * * * * ** * * * * . * * ** * * * * * *  
7 0  ' 
80 ' ==== "' = = "' ="" .. .. ........ a_�"'==="'=""'. 
90 = = a  VAR I ABLE L I ST I NG "'=_ 
1 00 � ����=�= :=�=�a�=��======���= 
1 1 0  • 

1 20 ' N$ ( 40 , 3 )  NAME TABLE ( 0  
-40 l 
1 30 ' Iii! 
1 40 ' 0 
1 '50 :2 
1 60 ' R 
1 7111 ' S 

1 80 55 
1 90 A 
200 ' SC 
lOR 

NOT USED 
NOT USE.D 
F I RST NAME 

RECORD COUNT 
.. STAT I ONS 
1+ SESS I ONS 
.. ALTERNATES 
SESS I ON COUNT 
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2 1 0  • 
220 • 
230 • 
e 

N ( 40, 2 )  
o 
1 

240 ' AT. ( 20 , 2 )  
ECTI ONS 
2:5'" ' 
2�1!I • 
27121 ' PT. (21!J, 2) 
T I ONS 
2Bf1I ' 0 
290 ' 1 

RECORD TABLE 
SELECT FLAB 
PR I. MARY FLA 

ALTERNATE SEL 

LAST NAME 
F I RST NAME 

P R I MARY SELEC 

3f2l121 ' X , Y , Z , CI -C5 
F I ELDS 

LAST NAME 
F I RST NAME 

NUMERI C  WORK 

3 1 0  ' 0$ 
32121 • 5 1 .  
33121 ' 52$ 
34121 ' PF$ 

NAME 
35121 ' PL$ 
NAME 
36121 • AF$ 
ST NAME 
37121 ' AL$ 
T NAME 
380 ' AN ... 
BER 
390 • AP$ 
4ill!l ' AAS 

DATE 
START T I ME 
STOP T I ME 
PR I MARY F I RST 

PRI MARY LAST 

ALTERNATE F I R  

ALTERNATE LAS 

ALTERNATE NUM 

L I TERAL " " 

L I TERAL " ,  " 
NORTH WEST DATA 

1 5% to 20% OFF 
Don key King 
Colorpede 
Astro Blast 
Doodle Bug 
Space Race 
Planet Invasion 
Pacdroids 
Starfire 
Haywire 

GEMINI 1 0  

TM 
Int 

M D  
CW 
Sp 
Sp 
PG 
Int 
MD 

PRINTERS 

Serial Card for GEMINI 

NOW JUST: 
$21 .20 
$25.45 
$1 9.96 
$19.96 
$ 18.65 
$ 18.65 
$15.96 
$1 8.65 
$19.96 

$339.95 
$74.95 

Specia l prices in our news letter 
that only our customers 

will know about!! 
Write or ca l l  for catalog. 

NORTH WEST DATA 
P. o. Box 7175 Spokane, Wa. 99207·01 75 

(509) 489·5133 
Add 5% for postage and handling 

Add $3.00 for C.O.p. orders 
No C.O.D. on PRINTERS 

4 1 0  ' AC 
NTER 

ALTERNATE COU 

421!1 • PC PR I MARY COUNT 
ER 
43121 ' 
441!! • 
450 ' 
46121 • ---- I N I T I AL I ZATION ----
471!J ' 
490 D I M  N$ !4I!1, 2 ) : D I M  N (40 , 2l : R-0 
: 9-" 
490 D I M  AT$ ( 20 , 2 ) 
51!10 D I M  PT$ ( 20. 2) 
5 1 1!! POKE 1 49, I!J : POKE 1 51!1, 4 1  
520 SS30 : A-0: SC�I!! : X �0 : Y=0 : Z-0 : AC 
:e: PC-0 
:530 FOR X-Ill TO 31!1 
541!1 FOR Y-0 TO 2 
:;:50 N ! X , Y ) =0 
560 NEXT Y : NEXT X 
562 CLS : PR I NT " PRESS ANY KEY TO 
RANDOM I ZE "  
564 A$= I NKEY. : X=RND ({!I) : I F AS= " "  
THEN 564 
570 • 
580 ' ---- READ DATA I NTO N$ ARR 
AY ----
590 ' 
600 FOR X = l  TO 50 

ChattaJ'looga Choo Chao Software 
Your One Stop Station 

Buy 1 !!���SS�l� 
Buy 2 or more Pi'ogrem$ Gel 15% 011 

SP6CtnlI AGSOCIaIeS 
Ql;ost Gobbler 

$11.95 
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6 1 e  READ N$ ( X , l )  
o2i11 I F  N$ ( X , 1 > - " X X X X X "  THEN 65e 
630 READ N$ ! X , 2 ) : R-R+l 
640 NEXT X 
650 • 
668 ' ---- I NPUT RUN DATA ----
670 • 

6SflI CLS: PR I NTIIS, " *  LAB PLANNER * 
" 
691lJ PRINTIt4" , " ---------------u 
7fJf1 PRI NTII'l'6, "HQW MANY SESSI ONS" 
, : INPUT SS 
1 1 1lJ  PRINT@1 60, " HQW MANY WORK STA 
TIONS " , :  I I'lPUT B 
72" PRI NTI!224, " HON MANY ALTERNAT 
ES" � : INPUT A 
730 SC-SC+ l : 60SUB 1 321lJ 
741lJ I F  SC > 58 THEN 1 091lJ 
750 CLS: I NPUT "SESS I ON  DATE " ; D$ 
76e PRINT: I NPUT " SESS I ON START T 
I ME" ; S l $  
771lJ PRINT: I NPUT " SESS I ON STOP T I  
ME" ; S2$ 
78111 PRINT: PRI NT "SET TO TOP OF F 
ORM" 
791lJ PR INT" THEN PRESS < ENTER )" 
8121121 I NPUT A$ 
Bll21 GOSUB 1 1 1 0 

820 • 
B3fl1 • 
B40 • ---- CHECK STATUS & SELECT 

850 • 
861lJ • « HAS EVERYONE HAD A PRI M  
ARY CHANCE? » 
87" • 
Q8" z." 
898 FOR X-I TO R 
900 I F  N ( X , l ) -l THEN 92i11 
9 1 121  Z=Z+1 
92e NEXT X 
'l'31lJ I F  Z < >0 THEN 950 
941lJ QQ= l : GOTO 1 560 
'l'50 IF Z < S  THEN 1 758 
960 FOR C l = l  TO S 
97121 GOSUS 1 66i11 
98e NEXT C l  
99111 • 
l i11i11i11 • « SELECT ALTERNATES » 
1 ill 1 ill • 
1II12i11 GOSUB 1 89111 
1 030 GOSUB 211120 
1 041lJ PC=0: AC-0 : I F  (SC+l ) > SS TH 
EN 1 12190 
1 050 CLS: PR INT@96 , " SESSION NUMBE 
R .. ! ( SC+l ) 

DA TABASE / MAILER - 'CC-DBM' . . . . . . . .  , $49. 95 
LETTER WRITER - 'CC - L W' . . . . . . . . .  $39. 95 
. F R E E l  with the mtroductory offer - • CC-L W purchase of CC-DBM 

Databalltl/Mailer "CC - DBM" 1 8K or 32K 

• Simple to use even for the novice 

• ACfive Main Menu gUfdes user to valid operatwns. 
• 32K disk .or ,."") appro><. 59, {6l) to 336, 1351) records. 
• 16K disk {or tape) 8pPrOX. 12, (15) '0 72, (86) records. 
• 4 to 10 fields, 5 to 27 widths, 20 to 270 char. lrecord. 
• All ua,r definable with default values for ease of use, 
• Automatic memory sense adjusts to the �jze of your system. 

• fast EJ8$iC son by any field with "Percent Sorted" display. 

• Automatically adjusts for empty addreSl lines � no gaps. 
• Print up to 9 line labels on envelopes or mailing labels, 
• Optional $p6cial printer codes for customized labels. 

• Master printout with 2 column fprmat including field name. 
• Automatically prints header with date. paging and filename. 
• Works with any printer. use friction at tractor feed. 
• Selective printing by any field or field range. 
• Optional multipJe copies of mai ling labels. 

• Single teOr"n 10 record display by user d.fined field, 

• Single key entry provides hard CQPY of screen deta, 

• Comprehensive 26 page users manual with flow diagrams, 
• Includes deteiled Inltruetiona for usar modification. 

* Compotlble with CC�LW foi moil-merge. form letters. etc, 
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letter Writer "CC - LW " 1 6K or 32K 

• Much easier to use than a ·word processor: 

• AUows fast single page letter writing, 
• �mbadded commands for centering. multiple line skip. 

tabbing and wordwrap 
• 16K or 32K tapo or disk. 
• Edit m� allows you to deletflt or insert text, 
* Use. CC-OBM data file. for form I�ttor capability. 
• Works with any printer and standard paper. 
• Excellent users manual. 

CC - OBM 1 61(, 321( di.k or tape 

ee . LW 1 61(, 321( disk or tape 
PLl'ASE SPECIFV TAPE OR DISK -
To order, send check or money order to: 

EVS Engineering 
9528 Suite 35, Miramar Road. 

Include $2 .-age 
& handling, 

Sen Diego, CA 921 28 U.S. 0011 .... only. 
Or check your local softwara dEt3ler. for Questions, crwit card 
orders. call (619) 566·6013 or (S19) 695-1381> on __ .yo 
B A.M. to 4 P.M. PST. We WIll b. gled to help, 
Dealer inquiries invited. 
California rastdents please add sales tal( . 8%. 
Allow 2 weeks for PlJfsonal checks, No CaSh, No C,O,D, s 



1 11160 GOTO 7 1 11.1  
1 1!171!1 ' 
1 1!1B0 • ---- END PROGRAM ----
11!1"11!1 ' 
1 1 11.111.1 END 
1 1 111.1 ' 
1 1 20 ' ---- PRINT HEADER ROUT INE 

1 1 311.1 ' 
1 1 40 PRINT8-2 , " " : PR I NTt-2 , " .. 
1 1 50 PR I NT8-2. TAB ( 3 1 ) "L.AB SESS I O  
N ROSTER" 
1 1 60 PR I NTt-2 , " " 
1 1 7121 PR I NTt-2, TAI HB) " DATE: " ,  DS 
I 1 BI!I PR I NTt-2, TAI H :56 1  " T I ME :  " , 8 1 
$ ; " TO " ; 82$ 
1 1 911.1 PR I NTt-2 , TAB ( B )  "SESSION NOM 
BER " ; SC  
1 200 PR I NT:jJ-2, "  " 
1 2 1 121  PRINTt-2 , TAB ( 1 1 )  " PR IMARY 8E 
LECT I ONS " ;  
1 220 PR I NT'I-2 , TAB ( 54 )  " ALTERNATES 
" 
1 23111 PF H NT'I-2, TAB ! 1 111 ) n _ _ __ __ _ _ _  _ 

_ ___ ___ _ _ _  It ; 
1 24111 PR I NT'I-2 , TAB ( 53 ) " ----------

_ _  tI 

1 2511.1 RETURN 
1 260 • 

1 271 ' ---- PRINT DETA I L  ROUTINE 

1 290 • 
1 290 PR I NT4t-2, TAB (S) C U  " . " ; PL. ;  
I! , .. I PF •• 
1 300 PRI NT*-2 , TAB ( 5 1 ) ANS ; AP$I AL. 
; AA$; AF. 
1 3 1 11l  RETURN 
1 32" • 
1 33" • --- - I N I T IAL I Z E SELECT FL 
ASS ----
1 340 • 
1 35" FOR X - 1  TO R 
1300 N ( X , 0 ) .1!I 
1 370 NEX T  X 
1 380 RETURN 
1 390 ' 
1 400 • 
1 4 1 0  ' *********** D A T A ****** 
**** 
1 4211.1 • 
1 43121 • 
1 4 40 DATA ARMANDAR I Z , MYRA, ARMSTR 
ONG, AUDREY , BAUER , BARBARA 
1 450 DATA BROWN , DANNETTE , BROWN , T 
HOMAS , BURR, MARILYNN 
1 460 DATA CASS I D Y , KAY , CON I AN , SHE 
RRY , COOK , PATR I C I A  
1 4711.1 DATA DAV I S . JANE , EVANS , JOAN, 

lor 13" TV MONITOR (TV) STANDS 
.or prlnlers 

fer 19" TV 

$25.50 TS-1 15W x 1 1 D  x 4H $35.50 TS·4 24W x 1 1  D x 4H 

• venlllator holes 
• slot lor ROM pack 

Colors available: ivory, smoked gray 
deduct $1.00/stand for clear 

1 Year guarantee on plaslk: and workmanship. 
Stand may be ",turned within 30 days tor refund If not satisfied 

n n 
u u 

Howard Medical Company 

Box 2 Chicago, I l l i nois 60690 

$1 PS-1 15W . l l D x 4H , . 
$22.50 PS-2 same .s aboye with 

slot for bOIlOm leed 
printers 

PleaH 5end m., the follQwlng stands: 

cat *" Qua". Color Price 

Shipping 

IL R.aidenb Add 6% 
Total 

Nome _____________ -I 
Address __________ -1 
City/State _________ 1 
�Ip _____ ------I 

We pay shipping on pre-paki orders 
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GOLL I HARE , W I LL I AM 
1 489 DATA HENDR I K , WARD , HEYMAN , KA 
THY, JUDGE, CATHY 
1 499 DATA KOEN I G , SUE , MACY, KARLA, 
MART I N , ROSEMARY, MASON , R I C , MATECK 
I ,  GRACE 
1 �99 DATA MCCARTHY, THOMAS, MENDOl 
A , HENRY , MROSK I , MELODY 
1 5 1 �  DATA NASH , LO I S , NELSON , DEBBY 
, NELSON, MARK 
1 529 DATA SANDERS , CHARLES , SATTER 
F I ELD, CRA I G , SATTERF I ELD , JANET 
1 �39 DATA SCIOTTA , KATHY, STAUBER, 
MAR I E , THORLE Y , EDMUND 
1 549 DATA ZEL I NSK I , PAT , MART I N , MA 
R I ANNE 
1 55121 DATA K K K K K  
1 569 • 
1 57121 ' ---- EVERYBODY I S  EL I 6 I BL 
E FOR PRI MARY SELECT I ON 
1 58111 
1 59121 FOR C2=QQ TO S 
1 699 SL"RND ( R )  
1 6 1 9  I F  N ( SL , 9 ) = 1  THEN 1 69121 
1 629 PT$ (C�, 9 ) =N$ (SL, l ) : PT$ (C2, l 
) =N$ ( SL , 2 )  
1 639 N ( SL , 9 ) = 1 : N ( SL , 1 ) = 1 
1 649 NE X T  C2 

PAY WHAT YOU WANT 
for home and business software 

R5 CoCo and TDP-1 00 
1 6/32K Disl, or Cossette 

Extended Color llcsic Recuired 
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1 659 GOTO 1 929 
1 669 • 
1 679 • ---- NORMAL PRIMARY SELEC 
T I ONS ----

1 689 ' 
1 69121 SL-RND ( R )  
1 7121121 I F  N ( SL , I2I ) � l THEN 1 699 
1 7 1 121  I F  N ( SL , l ) = l  THEN 1 699 
1 72121 PT$ ( C 1 , 12I) -N$ (SL, l ) : PT$ ( C 1 , l  
) -N$ ( SL , 2 )  
1 73121 N ( SL , I2I ) = l : N ( SL , l ) = l 
1 74111 RETURN 
1 759 
1 769 • SCHEDULE REMA I NDER -

1 77111 
1 78111 C3=1 
1 79111 FOR C5=1 TO S 
1 81l11l1 I F  N ( C3, 9 ) = 1  THEN 1 85121 
1 8 1 9  IF N ( C3, 1 ) = 1  THEN 1 859 
1 82111 PT$ ( C5 , 9 ) =N$ (C3, 1 ) : PT$ ( C5 , 1 
) =N$ (C3, 2 ) : N ( C3, 9 ) = 1 : N ( C3 , 1 ) = 1  
1 83121 C3=C3+ 1 : I F C� > R THEN 1 879 
1 84121 NEXT C5: GOTO 1 92111 
1 859 C3=C3+ 1 : I F C3 > R THEN 1 889 
1 869 GOTO 1 89111 
1 879 QQ=C5+ 1 : GOTO 1 569 
1 889 QQ=C5 : GOTO 1 569 
1 89121 • 
1 999 • ---- SELECT ALTERNATES 

1 9 1 9  • 

1 92111 FOR C 1 = 1  TO 29 
1 93111 AT$ ( C 1 , 0 ) - " " : AT$ ( C 1 , 1 ) = " " 
1 94121 NEXT C 1  
1 95121 FOR C 1 = 1  TO A 
1 969 SL=RND < R )  
1 97121 I F  N ( SL, 9 ) � 1  THEN 1 96121 
1 98121 AT$ ( C 1 , 1II ) =N$ ( SL , 1 ) : AT$ C C 1 , 1  
) =N$ C SL , 2 ) 
1 99121 N C SL , III ) = l  
212199 NEXT C 1  
21!l 1 t21  RETURN 
2929 • 

2939 • SET UP DETA IL ROUT I N  
E ----
2949 ' 
295111 FOR C 1 = 1  TO S 
21!l69 PR I NT#-2 , " " 
2979 PL$=PT$ C C 1 , 9 ) : PF$=PT$ ( C 1 , l )  
2989 I F  C 1  > A THEN 2 1 1 1!l  
2999 AN$=STR$ ( C � ) : AP$= " .  " : AL$=A 
T$ ( C 1 , 9 ) : AA$= " ,  " : AF$-AT$ ( C 1 , 1 )  
2 1 121121 GOTO 2 1 2121 
2 1 1 121  AN$= " " : AP$= " " : AL$=" " : AA$ 
= 11 " : AFS,= " It 
2 1 2121 GOSUB 1 26121 
2 1 30 NE X T  C 1  
2 1 4121 RETURN 



CoCo COUNSEL 

Copyrighting Your Software 
Part 1 
By Tom Nelson 
RaInbow Contributing Editor 

( Tom :Vdwn 1l'(u/ormerl.l a Sf!e, fal A ssi.\/anl A f!(lr� 
nt'.\ '  Gef/el'tlljor rht' SialC (�( ,'WillI11!50W. He (WTe1l1 (I' is 
GenNal C(}/lnsl'l/or .)"r�!l!rJ\r CurporatiolJ, maker,\ 0/ 
fhe .\iuper " C% r "  Uhrary,) 
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"Copyright © 1983 by E. Z. Pickler." This form may he 
shortened to eliminate the word "Copyright," but the "©" 
symbol, the date and the attribution must be there. Just to 
add a little fun, you have to be careful about how the 
copyright notice is written if you are marketing your pro­
duct in international markets. The requirements vary with 
the country, and are often dictated by international copy­
right conventions subscribed to by a large number of coun­
tries. Cross that bridge when you have to. If you need some 
immediate advice, however, contact a copyright attorney to 
check on your particular problem. 

As ] said, your program does not have to be registered 
with the Copyright Office in order for you to benefit from 
the protection of the copyright laws. So why register? 
Because some of the protections afforded by the copyr ight 
laws will not apply unless you register. Tn particular, you 
cannot obtain a ttorney's fees and court costs for violations 
which occur after the first 90 days subsequent to first publi­
cation of the program unless you register. This is very 
important. since often attorney's fees can be so great that 
they actually prohibit you from hringing any action unless 
you ean eount on being reimbursed when (and if) you win. 

Before you rush out and register your copyright for that 
program, you'd better consider whether you want copyright 
protection at all. That's right. It is entirely possible that you 
may decide that copyright protection is not exactly what you 
want for your program. Although I do not feel it wise for 
anyone to make that decision before eonsulting an attorney 
who specializes in intellectual property law, you should at 
least have an idea of the basic consideration involved in the 
decision. 

SEA TRADER 

CIRCLE CITY 
SOFTWARE 

NEW ADDRESS: 
1210 Victoria Drive' 

Lebanon, Indiana 46052 

Credit Card Customers 
include number and expixution date. 

A new game in wh ich you play an 1 8th cen­
tury sea capta in plying the trade routes. 
The you start start out on a shoestring 
and try to become a bi l l ionaire. Hazzards 
include pirates, storms, bad markets, 
and bad debts. People have become 
so fasci nated with this game that 
they actual ly cheat to keep from 

winning. 1 6K color basic, tape or disk 
$19.95. 

CDLOR STAR PI LOT 
Take a trek through space to defeat the 
alien enemy in this superior versi on of 
a class.ic space gamel Reviewed ih Ra in - c:::-� 
bow. Requires extended basic. Comes 
with 32K 3·level game or 1 6K novice 
version. Tape or disk $1 9.95. 

30 the RAINBOW September 1983 

Copyright protection is just one means to protect ydur 
software creation. Another popular legal shield is trade 
secret protection. Trade secret protection is afforded those 
who keep a piece of information secret. It provides a remedy 
against the unauthorized disclosure of trade secrets. ] will 
discuss this topic later. Here, suffice it to say that the essen­
tial element of trade secret protection is total unavailability 
of your program to the public. Copyright law is almost the 
antithesis of this concept. When you copyright a piece of 
software you are usually selling the object code to the public. 
This is making your program public. In fact, if you regisler 
your program with the Copyright Office, this is arguably a 
publication of your program to the public. How can any­
thing explicitly made public be considered a trade secret? 

Many authorities feel that if the source code, your assem­
bly language progra m, is kept secrct, copyright ofthe object 
code alone is not sufficient to destroy trade secret protection 
for your program since object code is not direetly translata­
ble into your precise source code. Like other areas of copy­
right law in relation to computer software, this thesis is 
untested, and you should weigh carefully the factors in 
deciding whether to register your eopyright in your pro­
gram. If trade seeret protection is more important to you 
than eopyright protection, perhaps you will nol wish to 
register your copyright in the program, but instead will rely 
on the trade secret protection provided by the laws of your 
state. Again, you will want io consult with you attorney 
before making a final decision. 

Actual registration requirements will be left to next 
month's column. Here let's discuss a bit more what the 
copyright laws will and will not do for you. 

NEW MASTER DISK $29.95 
A touch of a button allows you to keep tabs 
on your d isk l i brary . Creates directory files 

directly from 1 00 of your source disks on one 
Master Disk. Search by file name, file type, 

disk name, free space, or individual directory. 

All output can be sent to line printer. Menu 
driven and very user friendly I This is an im-
proved version of the program reviewed in The 
Rain bow. Optional accessdry package adds 

even more features. 1 6K or 32K disk required. 

ACCESSORY PACKAGE $20.00 
A second disk for improved versions of the or­
iginal single-disk accessory programs. Includes 
notebook for storage of disks and paperwork. 

'SORP 
New Sort p rogram is faster and more efficient 
than origina l version. Runs in 1 6  or 32K to 
produce an alphabetic listing of all file types 
you specify . 

'RECOVER' 
New Recover program not only rewrites diree­
tories from master files but can rebuild an en­
tire disk to e l iminate " I O" errors. 

·ZAp· 

New addition. User friendly directory Zapper 
to manually correct directory data when all 
else fails. Menu-driven with help files for 
novices. 



Copyright protection protects the actual .xpression of 
ideas, but not the ideas themselves. This is a crucial d is!.inc­
tion, especially with games. An idea is a concept or a gener­
alized schema relating to a specific topic. The expressio� of 
an idea is just that� your particular manifestation of the idea. 

This distinction can be shown best with the so-called 
"maze<ha�e" games. There are many ma7e-chase games of 
the Pac Ma�� variety in which some beasty chases a gob­
bling good guy Which innocently is munching some goody or 
other. The good guy can eat a power pil l or the l i�e to be able 
to eal the beasty, and so on and so forth. We've all played 
this one a thousand times. What ) have just described is the 
idea of a game, a concept. This concept is not co�yrightable. 
If it were, the first to think of it could unfairly corner the 
market on an idea, stopping others from using it in any way 
in the fulure. 

Copyright law was not designed to provide this protec­
tion; patent law was. Patent law, however, does ,not apply to 
this kind of application software. (This will be discussed to 
some extent in a later column.) Instead, copyright law waS 
designed to protect an author�s particular expression of the 
idea. Thus, courts have devoted much effort to determine 
what is the expression in each particular case. and whether 
there has been an infringement of that expression. I will tell 
you the saga ofPae Man"'· in a later colurnn to show just how 
the courU have dealt with the "knock ofP' problem in the 
software area. 

By now you are beginning to get a feeling that eopyright 
law may not be very clean cut and si mple. In the computer 
software area, an especially new and complex area, this 
feeling is well founded. Copyright law was not welJdesigned 

(or computer software which is a hybrid kind of intellectual 
property. Software is too new, too novel even for the new 
1976 and 1 98 1  additions to the copyright law. 

Copyright law for software grew out of software for huge 
mainfram.,. No thought has been devoted to the special 
problems inherent in microcomputer software which is 
increasingly taking a larger market share, and there are rcal, 
different problems. Mainframe software was and is designed 
to be user modiftabJe. Customization is presumed, Custom­
ization of microcomputer software is not presumed ; quite 
the opposite is true. It is assllmed that the user will find the 
offered software totally sufficient for his or her needs. If this 
is not true, another piece of software is sought and bought. 
Sinee microcomputer software is relatively chcap, this ha.. 
become the standard business practice. 

Thus, copyright laws designed for mainframes cannot 
hope to be directly applicable to microcomputers . Yet, the 
copyright laws have not changed . There is much growing to 
bedone in the next few years in the software industry and in 
the laws relating to the protection of software. You, as an 
author, can play a significant part i n  that growth. You can 
help to shape the software and the laws of the future to make 
your efforts ever mono rewarding and profitable. 

In my next column I will discuss the steps for registering 
the copyrights for your p rogra"lS. l n  the following months I 
will d i:;cuss more about how the copyright laws work to 
define the author-publisher relationship. For those of you 
who .,n't wait, try to find the work The Copyright Kit: How 
to Copyright Your Computer Software by Noel D. Adler 
and Steven A. Novani, Nat ional Attorneys' Publications, 
Inc .. 198 1 .  Lntil then, good computing. 

V O I CE RECOG N I T I O N  
For your 16K TR:'-80 Extended Basic Color Computer 

By Cary D. Perttunen 

Usin\) your cassette recorder 's condenser microphone, the COLOR TALK TO ME software 
package can let you usa your own voice as an alternate means of input for any of 
your BASI� programs. Over 200 worda can be stored in 16K RAM. With a little 
practice., you can attain from 80% to over 90% accuracy for most applications. 

The COlOR TALK TO ME Software Package includes: 
-COLOR TALK TO ME machine language subroutine 
c The BASIC subroutine which can merge COLOR TALK TO ME with your programs 
-Complete instructions on how to tJ8e and incorporate COLOR TALK TO ME 

in BASIC programs 
-Two application programs: 1. VOICE CALC- Use YOur voice to enter arithmetic problema and VorCE C ALC 

will  display the solution. 
2. SCREEN PAINTER - Say a color and the screen will be painted that color. 

ALL OF THIS ON TWO CASSETTES FOR ONLY $49,95!! !  
ColorSoft Software Co. will soon be releasing voice recognition programs which can be used 

once you buy COLOR TALK TO ME. Coming soon: Connect More. Crosswords de more! 

ATTENTION PROGR AMMERS: ColorSoft Software Co. will market original voice recognition 
prog.rams using COLOR TALK TO ME with e)(cellent royalties in return. 

Dealer Send check or money order to: ColorSoft Software Co. 
Inquiries Add $2.00 shipping 11764 Raintree Ct. 

Invited Utica, MI 48087 
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Software Revlew'::=========� 

Spectran Offers New 
Dimension to Spectaculator 

Sometimes it's hard to cope with the frustration of 
incompatible software. Having two useFul programs which 
can't talk to each other is like being in a foreign country. You 
really need a translator to get things going. Spectran solves 
the problem of data incompatibility when loading Speclacu­
IUlUr files into a word processing program. Most word pro­
cessors, ihcluding Radio Shack's Scrips;t. expect ASCII 
text files. Spectacu/ator produces its own unique files. 

Spectran translates SpeclOculator files into standard 
ASCII files or vice versa. Thus, you can easily incorporate 
spreadsheet data into a report prepared with a word process­
or, or you can add data frOin a text file to a new spreadsheet 
model. This flexibility makes a wide range of applications 
available to the Speclaculalor user. 

Running Spectran is easy, You select meriu options ( I)  
Speclaculalor to  ASCII or  (2) ASCII to Spetlaculator file 

'IToorn: 
�@lJ'IT� £mill �oo@IFl 

(61 7) 339-3734 

We Specialize In Color Computer Programs 

Cail or Write For Our Catalog 

ARCADE STYLE UTI LITIES EDUCATIONAL 

Pac Attac Tape to Disk Spelling 
Galax Attax Disassembler Math 

Storm Assemblers Geography 

ADVENTURE PERSONAL BUS I N ESS 

Madness & Budget Word Processing 
M l natour 

Household 
Kevs of the Inven tory 

Wizard EXDense 

EI  Diablaro Stock Analysis Gen, Ledgers 
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conversions. For option ( I ) you set a line length for the 
converted file (32 to 1 32 columns wide) and then give the 
name/ SPC of the Speclaculalor file to be converted. The 
program directs you to change to your word processing disk 
and to name the new ASCII file. The newly converted file is 
then written and you are ready to edit or incorporate the 
data into a report. 

Option (2) reverses the above process and allows you to 
convert an ASCII file to one which can be read by SPllctucu­
lalor. The new Spectaculawr file has columns set to width 
ten. pnly data values or text are transferred. You cannot 
transfer e4uations as column or row relationships. 

, The whole process is straightforward. The instructions 
thoroughly cover all  the operating points. There are only 
three basic l imitations, which are discussed ih the instruc­
tions. First, the program only rtins from files stored on 
Drive a (obviously not a pro'blem for most of us single drive 
users). Second, the maximum width of a ASCII data 
column is 1.0. Files will still require some reformatting when 
entered into Spectaculator. Third, memory space is limited 
to 8K for users with a 1 6 K  disk system. Larger files will lose 
data during the file transfer. 

My experience with the program emphasized the data 
formatting limItatIOns. In going from Speclaculator to 
ASCII files, everything worked out well. But reversing the 
process eaused some minor irritations. Blank spaces used to 
justify columns of data in ASCII tables caused most of the 
problems. These blanks were converted to a single blank. In 
addition, some text headings were hopelessly serambled due 
to the 10 character per column limit. My suggestion, also in 
the instructions supplied with the program, is to only 
transfer data tables, without text, to Spectaculator. Y oucan 
add the text headings after reading the data into Spectacula­
tor itself. 

Another problem that can cause difficulty is getting file 
types confused in the conversion process. When I specified a 
non-Speclaculalor file to be converted to ASCII, the system 
crashed ! Only a full, power-down reset could restore opera­
tion. I also tried converting a non-ASCII file to Speclacula­
lor. While the system did n't erash as before, I did get some 
nonsense results in the subsequent SpeclOculator program 
run. These problems did not, however, result in any data 
berng lost or in any subtle errors being propagated. 

As a bonus feature, Crimson Software offers two utility 
programs in the Speclran package. Their first bOnus is Disk­
look, a disk file utility which reads files and directory infor­
mation, bytc by byte. This program also allows you to 
mod ify existing disk files aild ereate new directory entires. A 
niee discussion of the storage format for the CoCo disk is 
also provided. The second bonus program is Dirdupl, which 
will save a backup copy of the disk d irectory on unused 
sectors of traek 17. If you ever need to restore a KILLed file 
or recover a bad directory, the program wil lllse this backup 
copy to rewrite the original d irectory. 

I recommend Spectran to anyone who needs to transfer 
ASCII data to SpeclacL/lalor, or who wants to move Spec­
laculalordata files into a word processing system. Used with 
eare, this program solves the file incompatibility problems 
inherent in Radio Shack's Color Computer software. 

(Crimson Software, 32 Benrly Heights, Tuscaloosa, AL 
35404, 16K or 32K Color Computer Disk, $25) 

-Stuart Hawkinson 



Eemenrs, requiring 32K and Extended Color 
BASIC, will be of value to all those with an 
interest in the sciences, more specifically to 

chcmistry teachcrs and students. 
It displays the complete periodic table of the ele­

ments and the eight classes of elements on the graphics 
screen, in both upper- and lowercase lellers. Uppercase 
letters were designed by M . H .  Endres (/he Rainbow, 
May 1982). I found his letters clear and eye pleasing 
and decided to use them in my program. Only one 
minor correction had' to be made: his leiter C DRA W 
parameters should end wi,th BD4, not BD. Lowercase 
letters were designed by me. 

The program also provides valuable information on 
each of the 105 known and accepted elements. This 
information can be displayed on the text screen by 
simply entering the element's symbol (entering sym­
bols can bedone whether you are in the gra phics mode 
or in the text mode, ie, you can request information at 
any time after initialization). If you are in the text 
mode, simply pressing the S pacebar will return you to 
the last graphics screen displayed . Pressing the Spa­
cebar again will advance you to the next graphics 
screen (pressing the Spacebar continuously will cycle 
the display th rough all nine graphics screens). Entering 
a nonexistent symbol will result in a timed "Entry 
Error" display and a return to t.he last displayed gra­
phics screen. As the program requires a two symbol 
entry for the elements. you must repeat the symbol a 
second time for all single symbol elements. The total 
program design. including the liberal use of the 
I N K EY$ function, has rcsultcd in a vcry uscr fricndly 
program. The extensive graphics and large amounts of 
data have a price: the program is very long (it  uses most 
of the available memory in a 32K CoCo), and will 
require time and patience, not to mention accuracy, in 
order to enter the complete listing. For this reason, it is 
strongly recommended that the program be entered in 
two or more steps. Needless to say, don't forget to 
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CSA V E after each intermediate step. The results are 
well worth the effort. Sho uld you prefer to bypass al l  
the physical (and menta!!) labor, a copy of the program 
on cassette may be obtained from the author. Send a 
check or money order for $S (U.S.)  and write your 
add ress clea r1y . 

Table of Variables 
A$: I N K EY$ function 
LS(65-90): DRA W parameters for uppercase letters 
L$(97- 122): DRA W parameters for lowercase letters 

(nole: subscripts reprcsent ASCII vailles) 
NS$( I - I 05): element names and symbols 
A WS( 1 - 1 05): atomic weights 
SGS( 1 - 1  05)specific gravities 

(note: U sing string variables, as opposed to 
numeric variables (e.g. SGS), for numeric values 
allows us to represent very large or very small 
numbers in their original fo rmat. Otherwise, the 
TRS-SOC would print them in scientific notation) 

ESS( l - I 05): number of electrons in each shell 
IC$( I - I 05): ion charges 
EN$( I - I 05): electronega tivity values 
00$( 1'- 105): oxydation numbers 
AM$: DRA W parameters for 'Alkali' 
MTS: DRA W parameters fo r 'Metals' 
AE$: DRA W parameters for 'Alkaline Earth' 
TMS: DRA W parameters for 'Transition' 
OMS: DRA W parameters for 'Other' 
N M$: DRA W parameters for 'Non' 
NG$: DRA W parametcrs fo r 'Noble Gases' 
LA$: DRA W parameters for 'Lanthanides' 
AC$: DRA W parameters for 'Actinides 
T$: DRA W parameters for 'Periodic' 
TIS: DRA W parameters for 'Table' 
TVS: DRA W parameters for 'of the' 
TR$: DRA W parameters for 'Elements' 
D$,IS,K$,Q$,R$,S$: DRA W parameters for various 

spacers 
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the listing: 
1I!1 REM e 1 emeo.t 5 
1 5  REM GARY BENO I T  

150: . . .(l54{\ 490. . 20EA 
:i!20 . . . OA�a 575. .3146 
2$0 . . . 105F a65 _ 33PO 
305 . . . .  1589 755 , , . 3SCO 
3:)5. , , 1A€3 835 " .  3A2E 
365 , .  , 1 1'30 6ito , 3E26 
395 . . . .  2473 iND . . .  4141 

20 REM 343 TEMPLESY PL. N . E .  
25 REM CALGARY, AS 
30 REM CANADA T I Y  5HZ 
35 REM JAN . 83 
40 CLS : PR I NT@225 , " DO YOU WANT I N  
STRUCTI ONS? ( Y/N) " 
45 As= INKEYs: I FAS= .. .. THEN45ELSEIF 
AS"" " Y " THEN8!5i11ELSEI FA$< >"N"THEN40 
50 CLS0 : PRI NTti230, "ONE MOMENT, P 
LEASE" ; 
55 CLEARI 800 : DI ML, ( 1 22 ) , NS' ( 1 05 )  
, AW' ( 105) , S6' ( 1 05 ) , ES' ( 105 ) , I C' (  
1 05 ) , EN' ( l il15) , OOS ( 1 05 )  
60 FORV-b5T090: READLS ( V ) : NEXT : FO 
RV=97T01 22 : READLs ( V ) : NEXT: BOSUB4 
45 
65 FORX= l T0 1 05 : READNS' ( X ) , AW' ( X )  
, S6' ( X ) : NEXTX : FORX*I T0 1 05 : READES 
$ ( X ) : NEXTX : FORX = l T0 1 05 : READ IC' ( X  
) , ENS ( X ) , OO S ( X ) : NEXTX 
70 REM SET UP SCREEN 
75 PMODE4 , 1 : 60SUB80: GOTOI 00 
� PCLS: CLS0: SCREEN0, 0: FORX=1 4TO 
238STEP1 4 : L I NE ( X . 0 ) - ( X , 1 91 ) , PSET 
: NEXT 
85 FORX=42T01 54STEP 1 4 : L I NE ( X , 0 ) ­
( X , bl ) , PRESET : NE X T : FORX=1 68T0224 
STEP1 4 : L I NE ( X , 0) - e X , 2 1 ) , PRESET: N  
E X T : FORX-84T0238STEP 1 4 : L I NE e X , 1 2  
2 ) - ( X , 1 41 ) , PRESET : NEXT: FORX=1 4TO 
238STEP 1 4 : L I NE ( X , 142) - ( X .  1 50) , PR 
ESET: NEXT 
90 L I NE ( 1 4 ,  1 50 ) � ( 1 4 ,  1 9 1 ) , PRESET: 
L I NE ( 238 , 1 50 ) - ( 238 , 1 9 1 ) , PRESET: L  
I NE ( 28 . 0) - ( 28, 2 1 )  , PRESET 
95 FORY-2 1 T0 1 4 1 STEP20 : L I NE ( 0. Y ) ­
( 255 , Yl , PSEn NEXT: L I NE (0, 1 50) - ( 2  
55, 1 50) , PSET : L I NE (0 , 1 7 1 ) - ( 255 , 1 7  
1 ) , PSET: SCREEN 1 , 0: RETURN 
1 00 GOSUB i 95 : GOSUB200: 60SUB205: G  
OSUB2 1 0 : 60SUB2 1 5 : 60SUB225: GOSUB2 
35: GOSUB255: GOSUB265 : Z - 1  
illlS A'=I NKEYS: I FA.""" .. THEN 1 05ELSE 
I FAS .... "THEN l l IllELSE520 
1 1 0 60SUB80: GOSUB205: DRAW " B1'I72, 1 
0,  XAMSJ X I S .  XI'ITS; " :  PSET ( 1 09,  4 )  : Z =  
2 
1 1 5 AS= I NKEY' : I FA$=" "THEN l 1 5ELSE 
I FA$=" "THENI 20ELSES20 
1 20 GOSUB80: 60SUB21 fl1 : 0RAW "BM46. 1 
0; XAES ; X I S ; XMTS, " : PSET (83, 4 ) : Z=3 
1 25 As=l NKEYS : I FA'-" " THEN1 25ELSE 

I FAS.... "THEN1 30ELSE:520 
1 3111 GOSUB8fII : GOSUB235: 0RAW"BM62, 1 
0 ;  X TI'I' , X I Sl XMTS, " :  PSET !99, 4 )  : PSE 
T < 1 13 , 4 ) : Z=4 
1 35 AS-INKEYS : I FA'= " " THEN1 35ELSE 
IFA'= " "THENI 40ELSE520 
1 40 GOSUB80: 60SUB225: DRAW" BM78, 1 
I1I, XOM$, X I ' ; XMT' ; " : Z-5 
1 45 AS=INKEYS: IFA'=" " THEN1 45ELSE:: 
I FA'=" " THENI 5I11ELSE52111 
1 5111 60SUBBI1I: GOSUB21 5 : DRAW" BM92 , 1  
0 , XNMS, XMTS , " : Z-6 
1 55 As-I NKEYs: IFA'='' '' THEN1 55ELSE 
I FAS=" " THENlb0ELSE520 
1 60 6bSUBSI1I: 60SUB200: DRAW" BM80, l 
0 ; XNG'; " : Z=7 
1 65 AS=I NKEY$: I FA'='' ''THEN1 6SELSE 
IFAS=" " THEN1 70ELSES20 
1 7121 GOSUB80: 60SUB2SS: DRAW" BM8b , 1 
0; XLA$, " :  PSET < 1 37 , 4 )  : Z-S 
175 AS-INKEY' : I FA$-" "THEN1 75ELSE 
IFA$=" " THEN1 80ELSE520 
1 80 GOSUB80: GOSUB26S : DRAW"BM94, 1  
111; XAC'; " :  PSET ( 1 1 7 , 4 )  : PSET 1 1 3 1 , 4) 
: Z-9 
1 85 A'=INKEYS: I FA'= " " THEN1 85ELSE 
I FAS=" "THEN7:5ELSEs20 
1 90 REM DRAW CLASSES OF ELEMENTS 
1 95 DRAW" BM22 , 1 0 ; XTS, BMS2 , 1 111 ; XTT 
S , BM I 23 ,  1 I11' XTVS , BM I 7 1 , 1 0 ; XTRS, " :  
PSET ( 44 , 4) : PSET (65, 4) : DRAW"BM� , 9  
, XLS ( 72 ) ; " : RETURN 
21110 DRAW" BM244 , 9 ; XLS ( 72) , XDS, XLS 
( 1 111 1 ) ; BDi 3BL4 ; XLS ( 7S ) , XD$J XLS ( 10 
1 ) ; BD 1 2BL4 ; XLS ( 6S ) , X D$ ; XLS ( 1 1 4) ; 
BDI 2BL4; XLS (75 ) , XDS ; XLS ( 1 1 4 ) ' BDI 
2BL4 ; X L$ ( 88 ) , XD.; XLS ( 10 1 ) , BD 1 2BL 
4 ; XLS ( 82) , XDS; XLS ( 1 1 0) ; " : RETURN 
21115 DRAW" BM5 , 39 ; XL' ( 76) ; XD$; XLS ( 
1 05 ) ; BD 1 2BL4 ; XL$ ( 78 ) ; XDS ; X L$ ( 97 )  
, BDI 2BL4; XL$ ( 75 )  I BD20BL4; XL. ( S2 )  
; XD' ; XLS ( 98 ) , BDI 2BL4 ; XL' ( b1 ) ; XDS 
, XLS ( 1 1S) ; BD 1 2BL4 , XLS ( 70 ) ; XDS ; XL 
' ( 1 1 4 ) ; " : PSET (7. 32) : RETURN 
2 1 0  DRAW" BM 1 9 , 30, XLS ( 66) ; XDS , XLS 
( 10 1 ) ; BD 1 2BL4; XLS (77) ; X D., XLS ( 1 0 
3) ; BD 1 2BL4 ; XLS ( 67 ) , XOS, XLS ( 97) , B  
D I 2BL4 ; XL$ ( 83) ; XDS ; XLS ( 1 1 4 ) ; BD I 2  
BL4 , XLS ( 66 ) ; XD'; XLS ( 97 ) ; BD1 2BL4; 
XL. ( S2 ) ; X D. ; XL. ( 97 ) ; " : RETURN 
2 1 5  DRAW" BM 1 73 , 30; XLS ( 66} J BR 1 0 ; X 
LS ( 67) I BR I 0 I XLS (78) ; BR I0 ; XLS ( 79) 
; BR I I11I XL. ( 70) ; BL46BD20 ; XL. ( 83 ) ; X  
DS ; XLS ( 1 1115 ) ; XK$ ; XLS ( 80) ; BR 1 9 ; XLS 
( 83 )  , BR 1 0 ;  XLS (67) , XOS, XLS ( 1 08) ; "  
: PSET e 1 89 ,  52) 
220 DRAW"BM20 1 , 70' XLS ( 65 ) ; XDS; XL 
.. ( 1 1 5) ; XKS; XLS ( S 3 )  ; XDS, XLS ( 11111 > ;  
XKS ; XLS ( 66 ) ' X D$ ; XLS ( 1 1 4) , BL1 8Bnl 
2 ; X L$ ( 84) ; XDS ; XLS ( 1 01 ) , XKs, XL$ ( 7  
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3) ; BD20BL4 , XLS ( 65 ) ; XDS , XL S ( 1 1 6 ) 1 
" : RETURN 
225 DRAW " BM 1 73 . 5i1 ; XLS ( 65 ) , XDS ; XL 
S ( 1 08 ) ; BD 1 2BL 1 8 , XL$ ( 90 ) I X DS , XLS ( 
1 1 0 ) ; XKS I XLS ( 7 1 ) , X D$ , XLS ( 97 ) , XK$ 
; XLS ( 7 1 ) ; XD$ ; X L$ ( 1 0 1 ) ; BL32BD 1 2 ; X 
L$ (67) , XD$ ; XL$ ( 1 00 ) ; XK'll ; XL$ ( 7 3 ) ; 
X DS ; XLS ( 1 1 0 ) , XKS; XLS ( 83 ) ; X DS ; XL$ 
( 1 1 0 ) ; " 
230 ORAW"BM20 1 , 90 ; XLS ( 83 ) ; X OS ; XL 
'll (98) ; BL46BD12; XL$ ( 72 ) ; XD$ ; XL$ ( 1  
03 ) ; XK$ ; XL $ ( 84 ) ; XD$ ; XL$ ( 1 08 ) ; XKS 
; XLS ( 80 ) ; X D$ ; XL$ ( 98 ) ; XKS ; X L'll ( 66 )  
I XD$ ; XL$ ( 1 0S ) ; XKS ; XLS (80) ; XOS ; XL 
S ( 1 1 1  ) ; " :  PSET <203. 1 1 2 )  : RETURN 
235 DRAW"BM33 . 70 , XLS ( 83 ) , X OS ; XLS 
(99) ; XK'll ; XL'll ( 84 ) ; X OS I X L'll ( 1 05 ) ; XK 

'll ; XLS ( 86 ) ; BR 1 0 ; X L'll (67) ; XO'll ; XL'll ( 1  
1 4 ) ; XK$ , XL$ ( 77 ) , X D'll ; XL$ C 1 1 0 ) ; XK$ 
I XL'll ( 70 ) , XD'll I XL'll ( 1 0 1 ) I XKS I XL'll (67 
) I XD$; XL'll ( 1 1 1 )  ; " :  PSET < 49 , 72) : PSE 
T ( 1 33, 72) 
240 DRAW " BM 1 3 1 , 70 ; XL'll (7S) ; XD'll ; XL 
'll ( 1 05 ) ; XK$ , X L'll (67) I XD$ , XLS ( 1 1 7 ) , 
BL l 1 6BD 1 2 , XL$ ( B9 ) , BR 1 0 , XL$ ( 90 ) , X  
D'll ; XL'll ( 1 1 4 ) I XK$ ; XL$ ( 78 ) ; XO'll ; XL$ ( 
9B) I XK'll ; XL'll ( 7 7 ) I XD $ I XL'll ( 1 1 1 ) ; XK'll 
; XL'll ( S4 ) , XD'll , XL $ ( 99 ) ; "  
245 DRAW" BH 1 03 , "10 ; XL$ ( S2 ) I XD$ ; XL 

l e ireui t ed i tor , tape lave and tOld 
Icooput, gain and phale verlUI Ir.qutney 
loutput to ler •• n, printer, or callette 
I f i l .  l i .ting  ut i l i ty to Ger •• n Of pr inter 

ADDED ,2K DISK EASIC FEATURES I � ;progr •• and dit. chaining via di sk "� 
lauch larger < i rcu.t f i l es ponlble 'W�::'� 
leOlpute e i reQit dela) 'erlus frequency 
lprl nt.r u t i l i t y  to graph i cal l y  plot 
circuit response to any ASCII printer 

CASSETTt--S2t.95 DISK--\34.Q5 
oM ;2 for 5hippir,j Qr 14  for C . O . D  

24  hOUr c.G .n  o r  dO( 16191 <10_'"'-' 
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NAT I ONAL C I TY , CAL I F .  92050 
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'll ( 1 1 7 ) ; XK'll ; XL 'll ( 82 ) ; X D$ ; XL'll ( 1 04 ) ; 
XK'll ; X L'll ( S0 ) ; XD'll ; XL'll ( 1 00 ) ; XK'll I XL'll 
( 63 ) ; XD'll I XL'll ( 1 03 ) I BL l 1 6BD 1 2 I XL'll ( 

76) ; XD$ ; XL$ ( 97 ) ; XK'll ; XL'll ( 72 ) ; XD'll ; 
XL$ ( 1 02 ) ; XK'll ; XL$ ( 84 ) ; X D$ ; XL'll ( 97 )  
I "  
251i1 DRAW"BM75, 1 1 0 ;  X L'll ( 87 ) ; BR 1 0 ;  X 
L$ < B2 ) ; XD$ ; XL'll ( 1 0 1 ) I X K$ ; XL$ ( 79 ) ; 
X D'll ; XLS ( 1 1 5 ) ; XK$; XL$ ( 73 ) ; X OS ; XL$ 
{ l 1 4 ) ; XK$; XL$ ( 80 ) I XO$ I XL$ ( 1 1 6 > , X  

K$ ; XL$ (65) ; XD'll ; XL'll ( 1 1 7 ) ; BL 1 16BD l 
2 , XL$ (65) ; X D$ ; XL$ ( 99 > ; XK$, XL$ ( 82 
) , X D$ ; XL'll ( 1 02) ; XK'll , XL'll ( 72 > ; XD'll , X  
L$ ( 97 ) ; '' : RETURN 
255 DRAW " BM33 , 1 59 ; XL$ ( 67 ) ; X D$ ; XL 
'll ( 1 0 1 ) I XK'll I XLS C BIiI ) ; XO'll ; XL'll ( 1 1 4 > , 
XK'll ; XL'll C7B) ; XD$ ; XL$ C i 00 ) ; XK$ ; XL'll 
( B0 > , X OS ; XL'll C 1 09) ; BR9BU8 ; XLS ( B3) 
; XD'll ; XL$ ( 1 09) ; BR9BU8 I XL$ ( 69) I XD'll 
; XL'll ( 1 1 7 ) ; XK'll , XL$ ( 7 1 ) , XD$ ; XL$ ( 1 1i1 
0 ) I XK$ ; XL'll ( S4 ) ; X O$ ; XL$ ( 98 ) , "  
260 DRAW " BM 1 45 . 1 59 ; XL$ (68) , XD$ ; X  
L$ ( 1 2 1 ) , XK$ I XL$ ( 72 ) ; XDS , XL'll ( 1 1 1 )  
; XK'll ; XL'll (69) I XD$; XL$ ( 1 1 4 ) , XKS; XL 
$ (B4) I XD$, XL$ ( 1 09 )  I BR9BU8 I X L'll ( 89 
) ; X D S , XLS ( 98 ) I XK'll , XL 'll ( 76 ) , X DS ; XL 
$ ( 1 1 7 )  ; " :  RETURN 
265 ORAW" BM33, 1 80 ;  X L'll ( 8 4 ) ; X D$ ;  X L  
'll ( 104) ; XK$ ; XLS ( 80 ) ; XD'll I XL'll ( 97 > I X  
KS; XLS ( B5 ) ; BR 1 0 ; XL'll (78) ; XD'll ; XLS ( 
1 1 2 ) ; XK$ ; XL S ( 80 ) I X O$ , XL$ ( 1 1 7 ) ; XK 
$ I XL$ ( 65 )  I XD$ I XL$ ( l 09 )  I BR9BU8 ; X L  
$ ( 67 ) , X D$ ; XL$ ( 1 09 ) ; BR9BU8 ; XL$ ( 66 
) ; XDS ; XL$ ( 1 07 ) ; "  
270 DRAW " BM 1 45 , l BIiI I X L'll ( 67 ) ; XD'll ; X  
L$ ( 1 02 ) , XK$ ; XL$ ( 69 ) ; XO'll ; XL$ ( 1 1 5 )  
, XK'll , XL'll ( 70 ) , XD$ , XL$ ( 1 1i19 ) ; BR9BU8 
; XL'll ( 77 ) , XD$; XLS ( 1 00 ) , XK$ ; XL'll ( 78 
) '  XOS ; XL$ ( 1 1 1 )  ; XK$, XL$ ( 76 ) ; XD'll ; X 
LS ( 1 1 4 )  ; .. : RETURN 
275 REM DRAW LETTERS 
280 DATA .. U4E2I='2D2L4R4D2 .. . .. RU6LR3 
FDGL2R2FDGL3BR4 " , "BR4BUSL2HU4ER2 
FDB04" 
285 DATA .. RtJ6LR3FD4GL2BR3 " , " U3R4L 
4U3R4BD6L4R4 " ,  " U3R4L4U3R4BD6 " , " B  
R2BU3R2D2GL2HU4ER2FBD5 " , " U6D3R4U 
3D6 " ,  " BRR2LU6LR2BRBD6 " ,  " BU2DFR2E 
U5BD6" , " UOSR4G3F3 " . "R4L4UOBR4SD6 
" , " U6F2E2D6 " , " U60F4U5D6 " , "R4L4UO 
R4D6" 
29@ DATA" U6R3FDSL3BR4BD3 " , " BUU4E 
R2FD4GL2HBR2BUF2 " , " U6R3FDGL3RF3" 
, " BUFR2EUHL2HUER2FBD5 " , " BU6R4L20 
6SR2 " , " UOD6R4U6D6 " , " BU6D4F2E2U4B 
D6" , " U6D6E2F2U6D6 " , "UE2H2UDF2E2U 
DG2F2D " , " BU6DF2E2UDG2D3BR2 " , "BUO 
R40G2LR2LG2DR4 " 
295 DATA" BU4R3FD26L2HUR4BD2 " , "U5 
D2R3FDGL3BR4 " , " BUU2ER3BG3BLFR3 " ,  



"BRHUER3U2DSL3BR3U , U BRHU2ER2FDL2 
BF2L3R3" , "BR2USEBD3L2BR3BD3" , "R3 
EU3HL2GDFR2EBD3" ,  " U6BD3R3FD2" , " S  
RRU4LRD4RBR .. , .. SUFREU3LR2BD4 .. . .. BR 
U5BR3G3RF2" . "BRRU5LRD5RBR" , " BLU4 
R3D4U4R3D4" 
300 DATA"U4R3FD3 " , " BRR2EU2HL2GD2 
FSR3 .. , .. U5R3FD6L3BD2BR4 .. . .. BR4U5L3 
BDFR3BD2" , · U4DER3BD4 " . " R3EUL4UER 
3BD4 " .  " BU4R3L2U2D5FRBR" .  ;'BU4D3FR 
2EU3D4 " , " BU2U2BR4D2G2H2BR4BD2" , "  
U4BD4E2F2U4BD4 " , " E4BL4F4" , "E4BL4 
F2BF2 " , " BU4R4G4R4" 
305 REM ELEMENT INFO 
3 1 0  DATA HYDROGEN . h , I . 00797, 0. 00 
009, HELI UM he, 4. 0026 , 0 . 0001 B , L I T  
H I UM l i , 6 . 939 , 0 . S34, BERYLLI UM be 
, 9 . 01 222 , 1 . 85 , BORON b , 1 0 . Bl l , 2. 4  
5, CARBON e , 1 2 . 01 1 1 , 3. 52 , N I TROGEN 

n , 1 4 . 0067 , 0 . 00 1 25 , OXYGEN 0 , 1 5 . 9 
994 , 0 . 00 1 429 , FLUORI NE f , 1 8 . 9984, 
0. 0017 
3 1 5  DATA NEON ne, 20. 1 83 , 0 . 0009 , S 
ODI UM na, 22 . 9898 , 0 . 97 , MABNES I UM 
mg , 24 . 3 1 2 , 1 . 74 , ALUMINUM a l , 26 . 9B 
1 5 , 2 .  71!1, S I L I CON si , 28 •. Ql86, 2 .  4 ,  PH 
OSPHORUS p , 3Q1. 9738 . 1 . 83 , SULFUR s 
, 32 . 1!164, 2 . 0 . CHLORI NE cl . 35 . 453. 0 
. 0032. ARGON ar , 39 . 94B , . 00 1 78 

1'1'11.( Hl \luHt:; ",�"-es it p<.>; D1Ltc h' 'n�pect ��., 1>:$i(f'd Pllrt of """"'HI WHILE BJl.SIC Oil !'L Pt()!lRA)13 AR� �U\iIi:IiG 
��:e��,,!���p�:y�O ��.l�l �: l�;i��!�,"��r"" ""', "".; .;: 
1 ���l�;e�a:; , � 't�!"';��;: �";�L�': n 2��� ' �,,�: 'O'�?"'."u".' 
actiop tc> 11 c:y"",I , l'�"lQ�'k do,,, 8"cr�t., Qf 
"n",,,.S! s"'''' u.��, , �  J"" ,,� " "E�i - 1  

"'n cn'laluabl« :<w.rrUf\9 aid �or ,-he 
v� the '''s� tlleir ""H bel;;. '�_ i'Wm0ry ' ( i hclw;l,,1; W l t l  "N>..- ,,;U 
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320 DATA POTASSI UM  k . 39 . 1 �2 • • • e6 
, CALCI UM e a , 41l1 . 0B , 1 . 55 , SCAND I UM 
s� , 44 . 956 , 2 . 5 , T rTAN I UM  ti , 47. 90, 
4 . 5 , VANAD IUM v , 50 . 942, 5. 9b, CHROM 
I UM er , S l . 996, 7 . 1 , MANGANESE mn , 5  
4 . 938, 7 . 2 .  IRON f e , 55 . 947 , 7 . 87, CO 
BALT eo, 5B. 9332. 8 . 9 , NI CKEL n i , 58 
. 71 . 8. 9  
325 DATA COPPER eu , 63 . S4 . S . 92 , Z I  
NC z n , 65. 37, 7 . l 4 , GALLI UM ga , 69 . 7  
2 , 5 . 9 , GERMANIUM ge , 72 . S9 , 5 . 36, AR 
SENle as, 74 . 92 l 6. 5 . 7 , SELENIUM s. 

, 78, 9b, 4 . B, BROMlNE b� , 79 , 909, 3 . 1 
2 , KRYPTON kr , 83 . 90 , 0 . 0037 , RUBI D I  
UM rb . 85 . 47 , l . 53 , 9TRONT I UM sr , B7 
. 62 , 2 . 6  
330 DATA YTTRI UM y , BB . 9/!1S , 3 . 8 , Z I  
RtONI UM .  zr , 91 . 22 , 6 . 4 , N I OSIUM nb, 
92. 9Q16 , S . 4 . MOLYBDENUM mo , 95. 94, 1 
0 . 2 , TECHNET IUM te , ( 97 ) , , RUTHENI U  
M ru, 1 0 l . 07 , 1 2 . 2 , RHODIUM r h , 1 02 .  
905, 1 2 .  5; PALLADIUM p d , 1 06 . 4 , 1 2 . 1 
6 , S I LVER ag . 1 07 . 87,  1 0. 5 , CADMIUM 
c: d ,  1 1 2 . 40 , 8 .  6S 
335 DATA INDIUM i h , 1 1 4 . 82 , 7 . 3 , T I  
N sn , 1 1 8 . 69 , 7. 3 , ANTI MONY sb , 1 2 1 .  
75. 6 . 684, TELLURIUM t e , 1 27. b_ . 6 . 2  
4 , IODINE i . 1 26 . 9044 , 4 . 93 , XENON X 
e , 1 3 1 . 30 , 0 . 0058, CES IUM 1::5 , 1 32. 90 
5, l . 9 , SARI UM ba , 1 37. 34 , 3 . S , LANTH 
ANUM l a ,  13S. 9 l , 6 .  IS.  CERIUM c�, 1 4  
0 . 1 2 , 6 . 9  
340 DATA PRASEODYMIUM pr , 1 4Q1 • .  907 
, 6 . 5, NEODYMI UM nd , 144 . 24 , 6. 9 , PRO 
METHIUM pm, 1 1 4S) • •  sAMAR I UM sm. 1 5  
0 . 35, 7 . 7 , EUROPI UM eu. 1 51 . 96 , , 8AD 
OL I N I UM gd , 1 57 . 25 . , TERBI UM tb , 15 
8 . 924" DYSPROSI UM dy, 162. 50, , HOL 
M I UM ho, 1 64 . 930" ERBI UM er , 1 67 . 2  
6. 4 . 77 
345 DATA THUL I UM t m . 1 6B. 934 , . YTT 
ERBI UM yb , 1 7 3 . 04 . 5 . S 1 , LUTET I UM 1 
u , 1 74 . 97 • •  HAFNIUM hf , 1 78. 49 • •  TAN 
TALUM ta, 1 80 . 948, 1 6 . 6 , TUNGSTEN w 
• 1 83 . 85 ,  1 9 . 3 , RHENIUM re, IB6 . 2 , 20 
. 53, OSMIUM os . 1 90 . 2 , 21 . 57, I R I D I U  
M i r . 1 92 . 2 , 22 . 4 , �LATI NUM pt , 1 95 .  
09 , 21 . 37 
350 DATA GOLD au. 1 96 . 967, 1 9 . 3 , ME  
RCURY h9 . 200. 59, 1 3 .  5 5 ,  THALL I UM t 
1 , 204. 37, 1 1 . 85 . LEAD pb, 207 . 1 9 . 1 1  
. 34 , 9 I SMUTH bi , 2i!18. 98 . 9 . 8 , PDLONI 
UM po, ( 2 1 0 ) " ASTAT I NE at , ( 2 1 0) " 
RADON rn , ( 222) , 0. 00973. FRANCI UM 
fr , ( 223 ) " RADIUM r a , ( 226 ) , 5 . 0  
355 DATA ACT I N I UM ae . ( 227 ) " THOR 
IUM th , 232. 038 , 1 1 . 2, PROTACT I N I UM 

p a ,  ( 23 1 )  • •  URANIUM u . 23B. 03 , 1 8 . 7  
, NEPTUNI UM np , ( 237) , , PLUTONIUM p 
u . ( 244) , . AMER I CI UM am. 1 243> " CUR 



I UM em, ( 247 ) " BERKEL I UM b k ,  ( 247 ) 1 , 2  9 1 9  1 6  1 , 2  9 1 9  
" CAL I FORN I UM ef , ( 25 1 ) " E I NSTE I N  1 9 , 2  9 1 9  1 8  1 , 2  8 1 8  
I UM  .... , ( 254 ) , 1 8  2 , 2  9 1 9  1 9  3 , 2  8 
36£1 DATA FERM I UM f m ,  ( 257 l " MENDE 1 9  1 8  4 , 2 9 1 9  1 9  5 
LEVIUM md , ( 259 ) " NOBEL I UM no, ( 25 395 DATA 2 8 1 8  1 8  6 , 2  8 
5 1 " LAWRENC I UM I r  OR l w , ( 256 ) " R 1 8  1 8  7 , 2 8 1 8  1 8  8 , 2  
UTHERFORD I UM rf , ( 26 1 ) " HAHN I UM h 8 1 8  1 9  9 1 , 2  9 1 9  
a ,  ( 26 2 )  • 1 9  9 2 , 2  8 1 8  1 9  9 2 
365 REM ***ENTER FOLLOW I N9 DATA , 2  8 1 8  2£1 8 2 , 2 9 1 9  
EXACTLY A S  SHOWN, I NCLUD I NG SPAC 2 1  9 2 , 2 8 1 8  22 8 
ES*** 2 , 2 9 1 9  23 8 2 
370 DATA 1 , 2 , 2  1 , 2  2 , 2  2 390 DATA 2 8 1 8  2 4  8 2 , 2 

4 , 2  5 , 2  6 , 2  7 , 2  8 , 2  8 1 8  25 8 2 , 2  8 1 8  
8 1 , 2  8 2 , 2  8 3 , 2  8 25 9 2 , 2 8 1 8  27 9 2 

4 , 2 B 5 , 2  8 6 , 2  8 , 2  8 1 8  28 8 2 , 2 8 1 8  
7 , 2 8 8 , 2  8 8 1 , 2  8 29 8 2 , 2 8 1 8  30 8 

8 2 , 2 8 9 2 8 1 I!! 2 , 2 8 1 8  3 1  8 2 , 2 8 
2 , 2 8 1 1  2 , 2  8 1 3  1 1 8  32 8 2 , 2 8 1 8  32 9 

375 DATA 2 8 1 3  2 , 2  9 1 4  2 
2 , 2 8 1 5  2 , 2  8 1 6  2 395 DATA 2 8 1 8  32 1 £1  2 , 2  

, 2  8 1 8  1 , 2  8 1 8  2 , 2 8 1 8  32 1 1  2 , 2 8 1 8  
8 1 8  3 , 2 8 1 8  4 , 2  8 32 1 2  2 , 2 a 1 8  32 1 3  2 

1 8  5 , 2  8 1 9  6 , 2  9 1 9  , 2  8 1 8  32 1 4  2 , 2 9 1 8  
7 , 2  8 1 8  8 , 2 a 1 8  8 32 1 5  2 , 2 8 1 8  32 1 7  
1 , 2  8 1 8  a 2 , 2 8 1 8  1 , 2  8 1 8  32 1 8  1 , 2  8 
<;> 2 1 8  32 1 8  2 , 2 8 1 8  32 1 8  

38111 DATA 2 8 1 8  1 0  2 , 2 8 3 
1 8  1 2  1 , 2  8 1 8  1 3  1 , 2  4£1£1 DATA 2 8 1 8  32 1 8  4 , 2 

8 1 8  1 3  2 , 2  8 1 8  1 5  8 1 8  32 1 8  5 , 2  8 I S  

NE\N\ 1 28 Fu l l-t i me Aud i o  Tal k/Tutor Programs! 

LANGUAGE ARTS 
Spel l ing  (16 programs) 
Level 3-4 ( 16  programs) 

!words In context with 
def;nltions and syr,onYrfls) 

Phonics (16 programs) 
Eng l ish as a 
Second Language (32 programs) 

MATH EMATICS 
Levels 1 -6 Numbers ( 16  programs) 
Basic Algebra (16 programs) 

SCI ENCE & TEC H N O LOGY 
Physics (16 programs) 
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l .'7 for, vvith Pic t u res a n d  Tex t .!  
All  of our TRS·80 Color programs have easy to uf1derSland prates· 
sional announcer narration, not synthesized, robot ic voices. All text 
is displayed In easy 10 read upper· and lower,case characters. Video c learly i l lustra1es key concepts In each frame 01 the program. 

Only $4.40 per program.iSS.SO for 2, one on each side 01 OJ half·hour 
cassette) S69.oo for 1 6  programs (S cassettes) in an album, Sand for a 
catalog of over 1000 programs tor Atar!, TRS·80, Apple, aiC. 

For mon� intorfT13UOn, or to order caU: 

TO L L  F R E E  1 -800-654-3871 

DORSETT 
Educational Systems, lne_ 
e .. " 1226. 1'1 ........... OK 73070 



32 1 8  6 , 2  8 1 8  3 2  1 8  7 
8 1 8  32 1 8  8 , 2 8 1 8  

1 8  8 1 , 2  8 1 8  3 2  
8 2 , 2 8 1 8  32 1 8  

•. 2 
3 2  

1 8  9 
2 , 2 8 1 8  32 1 8  1 �  

405 DATA 2 8 1 8  3 2  20 
2 
9 

2, 2 8 1 8  32 2 1  9 2 , 2 
8 1 8  32 2 2  9 2 , 2 8 1 8  

3 2  24 8 2 , 2  8 1 8  32 
25 8 2 , 2  8 1 8  32 25 9 

2 , 2  8 1 8  3 2  26 9 2 , 2 
8 1 8  32 28 � 2 

4 1 0  DATA 2 8 1 8  3 2  29 8 
2 , 2  8 1 8  32 30 8 2 , 2  
a 1 8  32 3 1  8 2 , 2  8 1 8  

32 32 8 2 , 2  8 1 8  32 
32 9 2, 2 8 1 8  32 3 2  1 0  

2, 2 8 1 8  3 2  32 1 1  2 
4 1 5  DATA + , 2 . 1 , + 1 ( - 1 ) " , , + , 1 . 0 , +  
1 , 2+ , 1 . 5 , +2 , , 2 . 0, +3 , , 2 . 5 , +4 , 3- , 3  
. � , +5 ( -3 ) , 2- , 3 , 5, -2 , - . 4 . 0 , -1 " " 
+, 0 . 9, + 1 , 2+ , 1 . 2, +2 , 3+, 1 . 5 , +3 , , 1 . 
8 , +4 , 3- , 2 . 1 , +5 , 2-, 2 . 5, +6 ( -2 ) , -, 3 
. m , - l " , , 
420 DATA + , O . 8 , + 1 , 2+ , 1 . O , +2, 3 + , 1 
. 3 , +3 , 4+, 1 . 5 , +4 , 5+ , 1 . 6 , +5 ( +4 ) , 3+ 
, 1 . 6, +6 ( +3 ) , 2+ , 1 . 5 , +7 ( +21 , 3+ , 1 . 8  
. +3 C +2 ) , 2+, l . 8 , +� ( +2) , 2+ , 1 . 8 , +2, 
2+, 1 . 9, +2 , 2+, 1 . 6, +2 , 3+ , 1 . 6. +3 , 4+ 
, 1 . 8 , +4 , 3-, 2 . 0 , +3 , 2- , 2 . 4 , +6 ( -2 ) , 
- , 2 . 9 , - 1 " " +, 0 , 8 , + 1 , 2+, 1 . 0 , +2 , , 
1 . 2 , +3 , , 1 . 4, +4 
425 DATA , 1 . 6 , +5 , , 1 . 8, +6 , , 1 . 9 , +7 
, , 2 . 2, +3 , , 2 . 2 , +3 , 2+ , 2. 2 , +2 , + , 1 . 9  
, + 1 , 2+ , 1 . 7 , +2 , 3+ , 1 . 7 , +3 , 4+ , 1 . 8 , +  
4 ( +2) , 3+ , 1 . 9 , +3 , 2- , 2 . 1 , +6 (-2) , -, 
2 . 5 , - 1 " , , +, 0 . 7 , + 1 , 2+ , 0 . 9 , +2 , , 1 . 
1 , +3 , 3+, 1 . 1 , +3 , 3+, 1 . 1 , +3 , 3+ , 1 . 2 , 
+3 , 3+ , 1 . 1 , +3, 3+, 1 . 2 , +3 
430 DATA 3+, 1 . 1 , +3 , 3+ , 1 . 1 , +3 , 3+, 
1 . 2 , +3 , 3+ , 1 . 1 , +3 , 3+ , 1 . 2 , +3 , 3+ , 1 .  
2 , +3 , 3+, 1 . 2 , +3 , 3+ , 1 . 1 , +3 , 3+, 1 . 2, 
+3 , , 1 . 3 , +4 , , 1 . 5 , +5 , , 1 . 7 , +6 , , 1 . 9 , 
+7 " 2 . 2 , , , 2 . 2 , , 4+ , 2 . 2 , +4 ( +2) , 3+, 
2 . 4 , +3 , 2+, 1 . 9 , +2 , + , 1 . 8 , +3 , 2+ , 1 . 8  
, +2 , 3+, 1 . 9 , +3 , 2+, 2 . 0 " - , 2 . 2 , - 1 , , 
, , + , .0 . 7 , + 1  
435 DATA 2+, 0 . 9 , +2 , 3+ , 1 . 1 , +3 , 4+, 
1 . 3 , , 5+, 1 . 5 , , 6+ , 1 . 7, , 5+, 1 . 3 , , 4+ ,  
1 • 3 ,  , 3 + ,  1 • 3 ,  , 3+ , 1 • 3 ,  , 3+ , 1 • 3 .  , 3 +  , 
1 . 3 , , , 1 . 3, , JJ , , , , , , , , , , , ,. , , , , 
440 REM SET UP STRI NGS FQR T I TL E  
S 
44:5 R$="BR3 " : Q$-"BRB" : D$= " BDBBL4 
" : K$=" BR 1 0BUB " : S$="BR2 " : I $= " B R 1 6  
.. 

450 T$=LS (80) +R$+L$ ( 1 0 1 ) +R$+L$ t l  
1 4 ) +S$+LS ( 1 0S) +RS+LS ( 1 1 1 1 +RS+L$ ( 
1 00 ) +RS+LS ( 1 05 )  +RS+LS ( 99 )  
455 TT$=L$ (84) +R$+LS (97) +RS+L$ ( 9  

8 ) +R$+L$ ( 1 08 ) +R$+L$ ( 1 0 1 ) 
460 TV$=L$ ( 1 1 1 ) +R$+L$ ( 1 02) +Q$+L$ 
( 1 1 6 ) +R$+L$ ( 1 04) +R$+L$ ( 1 0 1 ) 

465 TR$=L$ ( 69 ) +R$+L$ ( 1 08) +R$+L$ ( 
1 0 1 ) +SS+RS+L$ ( 1 09) +R$+L$ ( 1 0 1 ) +R$ 
+L$ ( 1 1 0) +R$+L$ ( 1 1 6 ) +R$+L$ ( 1 1 5 )  
470 NG$=L$ ( 7B ) +R$+L$ ( 1 1 1 ) +R$+L$ ( 
98 ) +R$+L$ ( 1 08) +R$+L$ ( 1 0 1 ) + I $+L$ ( 
7 1 ) +R$+L$ ( 97 ) +R$+L$ ( 1 1 5 ) +R$+L$ ( 1  
ill1 ) +RS+LS t 1 1 5 )  
475 AM$=L$ ( 65 ) +R$+L$ ( 1 08) +RS+LS ( 
1 07 ) +RS+L$ ( 9 7 ) +R$+L$ ( 1 09 ) +RS+L$ ( 
105) 
490 MT$=L$ ( 77 ) +R$+L$ ( 1 0 1 ) +R$+L$ ( 
1 1 6 ) +R$+LS ( 9 7 ) +R$+L$ ( 1 08) +R$+L$ ( 
1 1 5 )  
495 AE$=L$ (65) +R$+L$ ( 1 08 ) +R$+L$ ( 
1 07) +R$+L$ ( 97 )  +R$+L$ ( 1 09 )  +R$+L$ ( 
1 05 ) +R$+L$ ( 1 1 0 ) +R$+L$ ( 1 0 1 ) + I $+L$ 
( 69 ) +R$+L$ ( 9 7 ) +R$+L$ ( 1 1 4 ) +R$+L$ ( 
1 1 6 )  +R$+L$ ( 1 04 )  
490 NM$=L$ ( 79) +R$+L$ ( 1 1 1 ) +R$+L$ ( 
1 1 0 ) +R$ 
495 OM$=L$ ( 79 ) +R$+L$ ( 1 1 6 ) +R$+L$ C 
1 04 ) +R$+L$ ( 1 0 1 ) +R$+L$ ( 1 1 4 )  
500 TM$=L$ (84) +R$+L$ ( 1 1 4 ) +R$+L$ ( 
97 ) +R$+L$ ( 1 1 0 ) +R$+L$ ( 1 1 5 ) +R$+L$ ( 
1 05 ) +RS+L$ ( 1 1 6 ) +R$+LS ( 1 0S ) +R$+L$ 
( 1 1 1 >  +R$+L$ ( 1 1 0 )  

��� .. NEW��� 
DATA - SOO 

A FULL FEATURE DATA BASE 
. � t  is menu driven with prompt s .  

' 5 0 0  data l ines with up to 
3 , 0 0 0  characters per f i le . 

-Cassette operated . 

- Runs on 16K TRS- B O  color computer . 
- Has many uses household and 

small busines s .  Keep things 
organiZed . 

Priced at $ 1 2 . 0 0 ,  postage paid . 
Send check or money order to : 

lITEFRAC SOFTWARE INC. 
2002 N. MAGNOLIA 
TUCSON, AZ B57 1 2  

Arizona re s ,  add 7% ��les t3X. 
:RS-80 is a trademark of �he 

RADIO SHAC� CORP. 

A 
RAINBOW 
......... -

SUL 
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5�5 LA$=L$ ( 7 6 ' +R$+L $ ( 9 7 ) +R$+L$ ( 1  

1 0 ) +R$+L$ ( 1 1 6 ) +R$+L$ ( 1 04 ) +R$+L$ ( 

97' +R$+L$ ( 1 1 0 )  +R$+L $ ( 1 0 5 ) +R$+L$ ( 

1 00 ) +R$+L$ ( 1 @ 1 ) +R$+L$ ( 1 1 5 1  
5 1 0  AC$=L$ ( 65 ) +R$+L$ ( 9 9 ) +R$+L$ ( 1  
1 6 ) +R$+L$ ( 1 @5 ) +R$+L$ ( 1 1 0 ) +R$+L$ ( 

1 (5 ) +R$+L$ ( 1 00) +R$+L$ ( 1 0 1 ) +R$+L$ 

( 1 1 5 )  : RETURN 

5 1 5  REM CHECK FOR ELEMENT SYMBOL 

521!1 I FA$= " J " ORA$- " O " THENS40 

525 I FA$= " D " THENX=b6ELSE I FA$="U" 

THENX=92ELSE IFA$= "V" THENX=23ELSE 

I FA$- " W " THENX�74ELSE I FA$= " X " THEN 

X-54ELSE535 

530 aOTOS20 

535 IFA$< > " A " THEN551i1 

54111 aOSUaS45: IFA$= " C " THENX=S9ELS 

E I FA$= " S " THENX-47ELSE IFA$= " L  " THE 

NX= 1 3ELSE I FA$= " M " THENX=95ELSE I FA 

$= " R " THEN X " 1 8ELSE I FA$- " S " THENX=3 

3ELSE IFAf>= " T " THENX-85ELSE I FA$= " U  

" THENX=79ELSE840 

545 GOTOB20 

550 I FA$< > " E " THEN5b5 
555 eOSUB845 : I FAf>= " R " THENX=6BELS 

E I FA$ .. .. S .. THENX=99ELSE I FA$= " U  .. THE 

NX=63ELSE840 

560 SOT0920 

565 I FA$< > " e " THEN580 

570 GOSUB845 : I FA$= " A " THENX=3 1 ELS 

E I FAf>- " D " THENX -64ELSE IFA$= " E "THE 

N X=32ELSE840 

575 eOT0820 

580 I FA$< > " L " THEN595 

585 GOSUB945 : I FA$= " A " THENX .. 57ELS 

E I FA$= " I " THENX-3ELSEI FA$. " R " THEN 

X - 1 03ELSE I FA$- " W " THEN X - 1 03ELSE I F  

A$= " U " THENX=7 1 ELSE840 

590 SOTOS20 

595 I FA$ < > " M " THENb 1 0  

600 GOSUB845 : I FA$"''' O'' THENX '' 1 121 1 EL 
SEI FA$· .. S . . THENX - 1 2ELSE I FA$ .. .. N .. TH 

E N X=25ELSE I FA$= " O " THENX=42ELSE84 

'" 
60:5 60TOS2111 

6 1 111 I FAf>< > " R " THEN625 

6 1 5  GO;:;US845: I FA$ .... A .. THENX .. 86ELS 

E I FA$= " S " THENX"'37ELSE I FA$= " E " THE 

NX-75ELSE I FA$- " H " THENX-45ELSE I FA 

$ = " N " TH!="NX=S6ELSE I FA$", " U "THENX-4 
4ELSEI FA$= " F " THEN X = 1 04ELSE94111 

620 GOT0820 

625 I FA$< > " T " THEN640 
c!>30 GOSUBB45 : I FA$= " A " THENX=7::!!ELS 

E I FA$= " B " THENX=65ELSE I FA$= "C " THE 

NX=43ELSEI FA$= " E " THENX=52ELSEI FA 

$= " H "THENX=90ELSE I FA$= " I " T HENX=2 

2ELSEIFA$= " L " THENX-8 1 ELSE IFA$="M __ � t.. ©>� 1 12 W. WISCONSI N AV. _ O�� Cr W KAUKAUNA, WI 541 30 

� �","" (414) 766-1 851 S�" :�q..,,-,(j STOCK ITEMS SHIPPED SAME OAYI 

THE COMPLETE TRS-!IO® LINE 

• COLOR COMPUTER 
• MODEL 100 
• MODEL 4 
• MODEL 1(1 

O ",,,q.. C qV 
THI! COSMOS 

<P� CONNECTION IS 

W h TO PARALLEL INTERFACE A% A COMPLETE SERIAL 

W FOR THE COLOR COMPUTER TO 
THE GEMINI 1Q and 1 5  
PRINTERS. 

• NO AC REQUIRED 

• SW'TCHABLE 
ClAUD RATE 
AT� BOO 

1200 
2400 

THE 
GEMINI-1 
PACKAGE 
READY TO PLUG IN 

• MODEL 12 
• ACCESSORIES 

THE 
GEMINI- 1 0X 

PRINTER 
AND 
THE 

COSMOS 
CONNECTIOl'f, 

IT'S A 
WINNING 
PRINTING 

COMBINATION, 

HIGH QUALITY 
CONSTRUCTION 

COMPACT 

TO YOUR COLOR COMPUTER 

90 DAY 
WARRANTY 

ON LV ' �<JJ.!y 'IilJI1/l/i.>1Ifif£ I $36900 � 
CALL FOR THE BEST DISCOUNT PRICE 
ON TRS-80'" FULLY WARRA NTEED 
MICROCOMPUTER EQUIPMENT. 

'plus $10.00 Shipping and Handling 

i� �p��!G�o:: �1�@I�r� 
J1i'h.�f1ITt'� '-== t:: I 

m l C f o n l C " l n c  
PRiess ANn SPEC F'lCA"'jONS SUBJECT Try C ... A/'.I(jE, THE POWER RHINOTHE PRINTED WORD. 
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" THENX=69ELSE840 
635 GOT0820 
640 IFAS< > " Z " THEN655 
645 GOSUB845: IFAS = " N " THENX=30ELS 
E I FAS="R"THENX=40ELSE8411J 
650 BOTOS20 
655 IFAS< > " S " THEN670 
66fi1 BOSUS845: IFAS .. .. S '·THENX-5ELSE 
I FAS- "A" THENX=56ELSE I FAS= " E "THEN 
X"'4ELSE I FAS= " I "THENX=83ELSEI FAS= 
" K " THENX=97ELSEI FAS", " R " THENX""35E 
LSE840 
665 BOT0820 
670 I FA$< > " C " THEN685 
675 BOSUS845: IFAS= " C " THENX=6ELSE 
I FAS= " A " THENX=20ELSE IFAS= " D "THEN 
X=48ELSE IFAS= " E "THENX=:58ELSEI FAS 
"'''F'' THENX'''98ELSE IFAS''' ''L '' THEN X = 1 7  
ELSE IFAS="M"THENX=96ELSE I FAS= " O "  
THENX=27ELSE I FAS= " R " THENX-24ELSE 
I FAS=" S " THENX""S5ELSEI FAS= " U " THEN 
X=29ELSE840 
680 GOT0820 
685 I FAS< > " F " THEN7011J 
690 SOSUS84S : I FAS= " F " THENX=9ELSE 
IFAS=" E " THENX=26ELSE I FAS = " M " THEN 
X - II1J0ELSE I FAS-" R " THENX-87ELSE840 
695 GOT0820 
7100 IFAS< > " H " THEN7 1 5  
705 GOSUB845 : I FAS", " H " THEN X = l ELSE 

I FAS"''' E '' THENX=2ELSEI FAS=" F " THENX 
=72ELSE I FA$= " S "THENX=80ELSEIFA$= 
" O " THENX=67ELSEI FAS=" A " THENX=105 
ELSES40 
7 1 0  GOT0821Z1 
7 15 I FAS< > " I " THEN730 
720 GOSUB845: IFAS= " I "THENX=53ELS 
E IFAS= " N " THENX",49ELSE I FAS = " R"THE 
NX-77ELSE840 
725 GOT0820 
73121 I FAS< > " K " THEN745 
735 SOSUBB45: IFAS= " K " THENX=1 9ELS 
E IFA$= " R "THENX=36ELSEB40 
740 SOT0820 
745 IFAS< ) "N "THEN760 
750 GOSUBB45: IFA!f=" N " THENX-7ELSE 
I FAS= " A " THENX- I 1 ELSEI FA!f= " B " THEH 
X=4 1 ELSEI FAS - " D "THENX-60ELSEI FAS 
= " E " THENX=1 0ELSE IFA$=" I " THENX=28 
ELSE I FA$- " O " THEN X = 1 02ELSE I FAS-" P  
" THENX=93ELSE84111 
755 BOT0820 
76111 I FAS< > " O " THEN775 
765 GOSUB845 : I FA$== "O " THENX==8ELSE 
I FA$= " S " THENX=76ELSE84fi1 
77fi1 GOT0820 
775 I FA$< > " P " THEN791l1 
78fi1 GOSUB845: IFAS,.," P " THENX==1 5ELS 
E I FA$= " A " THENX=91ELSEIFA$=" S " THE 
NX=82ELSE IFAS=" D " THENX=46ELSEI FA 

6809 RECORD MANAGEMENT SYSTEM R M S  
DATABASE MANAG EMENT 

RUNS ON TilE COLOR WITH FRANK HOGG FLP.X 
-USER DEFINED RECORD FORMAT VIA DATA DICTIONARY 
-SCREEN ORIENTED, FORM FILL OUT TYPE OF ACCESS 
-OPTIONAL TWO LEVfL RECORD HIERARCHY 
.ALL FILES IN ASCII TEXT FORMAT, BASiC COMPATIBLE 
"DIRECT ACCESS BY KEY FiElD, MVL TIPLE INDEX FilES 
-EXTENSIVE OOCUMENTATlON, SAMPLE APPLICATION 
;;VERSATILE, PROFESSIONAL QUALITY REPORT WR!TEA 
.aU!LT·IN SOAT / MERGE 
-EASY TO USE 

RMS is . complet. DATABASE MANAGEMENT package 
tor the 6809 computer. It is made up of five machine 
language programs that make up the most powerful 
business programming too; available for the 6809. It can be 
used by the relative nOVice, to implement an incredible 
variety of information storage and retrieval appjications, 

without any programMing. Howev�t. the programmer oan 
use R MS 8S part of the solu tlon to 8 larger problem, saving 
many hours of unnecessary program development time. 

RMS can be used to handle data input. editing. \lalidation, 
on· ilne retrieval, sorting and printed reports. Custom data 
manipulation can Pe filted in Ov the user's BASIC programs. 

SINGlE CPI) liCENSE 

FLEX' $200 
OS-9+ $250 
UNIFLEX' noo 
ifFlMS \/1$A I MC I Pl'lfPA!O 

WASHINGTON 
COMPUTER SERVICES 

3028 SILVERN LANE 

BELLIN!3HAM, WA 98225 
1 12061 734·8:148 
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S="M"THENX=6 1 ELSEI FAS= " O " TI1ENX=8 
4ELSEI FAS= " R " THENX=59ELSE I FAS="T 
" THENX=78ELSE I FAS= " U " THENX .. 94ELS 
E840 
785 GOT082111 
790 I FA$< > " S " THEN805 
795 GOSUB845: I FA$= " S " THEN X = 1 6ELS 
E I FA$= " B " THENX=51 ELSEI FAS= "C" THE 
NX=2 1 ELSE I FAS"''' E '' THENX-34ELSE I FA 
$=" 1 " THEN X = 1 4ELSE I FA$= "M" THENX-6 
2ELSE I FA1I= " N " THENX-50ELSE I FA$= " R  
" THENX-38ELSE840 
800 GOT0920 
805 I FAS< > " Y " THEN840 
6 U I  eOSUBB45: I FAS= " Y " THENX=3'1ELS 
E I FA$= " B " THENX =7@ELSE841!1 
6 1 5  REM PR I NT ELEMENT DATA 
82111 CLS: PR I NT@42 , NS$ ( X ) : PRI NT@64 

" STRI NG$ 1 32 ,  "=" ) : PR I NT @ 1 e14 ,  " ATOM 
I C  NO . : *" ; X ; " * " : PR I NT@1 61 , " ATOM 
. WT . : " j AW$ ( X ) : PR I NT@ 1 79 , " S. G . : " ; 
SG$ ( X ) : PR I NT(il225, " I ON CHARGE : C " ;  
I C$ I X ) ; " ] " : PRI NT@242 , "ELEC. NEG. � 
" ; ENS ( X ) : PR I NT@295 , " OXYDAT I ON NO 
. :  " ; OO$ I X )  
825 PRI NT@353 , " NO. OF ELECTRONS 
I N  EACH SHELL " : PR I NT@387 , STRI NG$ 
1 25 , " - " ) : PR I NT@41 9 , " K  L M 

N 0 P Q " : PR I NT@45 1 , ES$ I X )  
630 A.= I NKEYS : I FA.= .. .. THEN930ELSE 
I FAS= " " THEN935ELSE520 
835 SCREEN1 , 1!I : C>NZ GOT0 1 1!15 , 1 1 5 , 1 2  
5 , 1 35 , 1 45 , 1 5 5 , 1 65 , 1 75 , 1 85 
841!1 eLSI!I: PR I NH!234, .. ENTRY ERROR" 
; : FORT=l T041!10 : NEXTT: SCREEN 1 , I1I : ON 
Z GOTOl 1115 , 1 1 5 , 1 25 , 1 3 5 , 1 45 , 1 55 , 1 6  
5 , 1 75 , 1 85 
945 A$- I NKEYS : I FA$= .. .. THEN845ELSE 
RETURN 
9::1111 CLS : PR I NT "  
N SHOWS THE 

TABL.E . TO 
ARATE CLASSES 
LY PRESS 

T I ME . " 

THE F I RST SCREE 
COMPLETE PER I OD I C  
SEE THE E I GHT SEP 
OF ELEMENTS, S I MP 
THE spacebar EACH 

855 PRI NT: PR I NT "  WHEN V I E W I NG an 
y SCREEN, YOU MAY RETRI EVE I N  

FILEoueST* DAta bMb !Of ,;tr\aJI 'n"C"IC",". mailmg Isools, el0. $1$ 
CALENDAR Disk RS {}OJy, One year al a t,ne, up 10 100 entries per day 

Printer OutPUt $10 
STgCKQOE5T Trend Analys,e-. Buy <lno sell signals, 110 
5T CKQUEST PLUS" 32K on:y Same as abc'.>? DiU:; prif11el output. 

C!p'itA1 {,I§iNloss C6mpU"IH)f1a, IQrcc(i,$:"'8 uC'd more. $1$ 
MUTUAL FUNDS Invest the n:>-laad way Save !'r�:mey. qhows ho"", to 

start. gel PfOSpeCI� and rnore 1I.jo on the lund� 54 

Add $1 50 pill 

'Specfy RS Q'$k or Tape 

DATA MANIA, INC. 
Sollware Dept 

51625 Cilesmul Road 
Grange', IN 465$0 

Write for SOftware- 'is�!i'1chJoet> ..... ode' jIll! 
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FORMAT I ON ON any ELEMENT S I M  
PLY BY TYP I NG THE ELEMENT ' S  S 
YMBOL . " : PR I NT 
86111 PR I NT "  N .  B . : W I TH S I NIilLE-LET 
TER ELEMENTS, YOU MAY HAV 
E TO TYPE THE same LETTER TW I CE 
• " : PR I NT : PR I NT "  PRESS ANY KEY T 
o CONT I NUE " ; 
96:;5 AS- I NKEY$: I FAS-'' ''THEN865 
87i!1 CLS : P R I NT : PR I NT "  FOR E X AMPLE 
, TO V I EW THE DATA ON HYDROGEN 
• TYPE <HH>. TH I S  I S  ONLY NEC 
ESSARY WHEN OTHER ELEMENTS SH 
ARE THE SAME F I RST LETTER. I N  
OTHER CASES, A 

. 
S I NGLE LETT 

ER W I LL SUFF I CE . " 
875 PR I N T "  FOR EX AMPLE, TO SEE T 
HE DATA ON URAN I UM ,  S I MPLY TY 
PE < U >  AS NO OTHER ELEMENT STAR 
TS W I TH THAT LETTER. FOR THE 
SAME REASON , SOME 2-LETTER 

ELEMENTS W I L� REQU I RE THAT ONL 
Y THE F I RST LETTER BE TYPED 

I N . " 
880 PR I N T : PR I NT "  PRESS ANY KEY 
TO CONT I N UE !' ; 
B85 A.= I NKEY. : I FA$ .... .. THENBB5 
89111 C\...S : PR I NT : PRI N T "  TH I S  APPL I E  
S TO ELEMENTS dy AND x e  AS NO OT 
HER ELEMENT SHARES THE I R  F I RST 

LETTERS. " : PR I NT 
B95 PR I NT" WHEN V I EW I NG DATA ON 
AN ELEMENT YOU MAY RETURN TO THE 

TABLE BY PRESS I NG THE 5pa�ebar 
OR YOU MAY ENTER ANOTHER SYM 

BOL. " : PR I NT 
9111111 P R I N T "  NOTE: A NUMBER I N  PAR 
ENTHESES (ATOM I C  WE I GHT) I N D I C  
ATES THE MASS NUMBER OF THE MO 
ST STAI;!LE I SOTOPE. " 
905 PRINT@484 , " PRESS ANY KEY TO 
CONT I NUE " ;  
9 1 0  A.= I NKEY. : I FAS= .. .. THEN'1� 0  
9 1 5  CLS : PR I NT@4 1 , "ABBREVI A T I ONS" 
: PR I NT@73, STR I N6$ ( 1 3 , " - " ) : PR I NTI 
'18, "ATOM . WT . =  ATOM I C  WE I GHT " : PR I  
NT@ 1 62 ,  " 5 . 6 .  = SPEC I F I C  GRAV I TY " :  
PRI NT@226 , "ELEC. NEG . =  ELECTRONEG 
AT I V I TY "  
92111 PRI NT : PR I NT "  
G I VEN FOR ' I ON 
OXYDAT ION NO . '  
LEMENTS ARE 
NT1 NG THE MOST 
BLE STATE l S ) . "  

N. B . : VALUES 
CHARGE ' AND ' 
FOR CERTA I N  E 
THOSE REPRESE 
COMMON OR STA 

925 PRI NTIl!4B4 , " PRESS ANY KEY TO 
START" ; 
930 A.= l NKEYS : I FAS= ·  . .  · THEN930E:LSE 
50 



Many or you readers as well ils some of my leaching 
coUeag"'" have asked what one te�cher can do to 
help introduce computers to his local schoo!. I will 

share in this month's article some of my own pe<sonaJ expe­
riences in the hope Ihal you will be getting some additional 
ideas lind be inspired to us. your resource. to help spread th. 
com pUler revolution. 

Tile junior high school that I teach in is located in the 
famous Flatbush area of Brooklyn, New York. This is the 
neighborhood that the movie "Sophie's Choice" was filmed 
in. Although built 10 accommodate l ,200 students, the 
building now houses OVer 1,700. The students are of diverse 
ethnic backgrounds: Over 70 perccnt of the students are 
minority students. The neighborhood slill rctains its famous 
middle-class character. 

This story starts in January, 1982. M y  junior l1igh school 
was slit! in Ihe Computer Dark Ages. Not only were there no 
computers in the school yet, but there were no plans to 
acquire any. None oflhe malh leachers owned or planned to 
own home computers. I was the only one interested in this 
field, but I am a Special Education leacher. What, you ask, 
could One person do alone? 

I am, however. in II unique position i n  the school. I have 
been teaching Special Education here for 13 years, am 
friendly witb many of the l oo.plus teachers, and have the 
full cooperation and mutual respect of all ofthe administra­
tors. I am therefore able to try innovaHve ideas and intro. 
duce new projects wilh no diffiCUlty. Although my license 
would nol permit me to teach computer literacy full time in 
the school, I fell that I could influence the actions of others. 

II has lonll been obvious to me that II mathematical equa­
tion .xisls between the amount of experience II teacher or 
administrator has and his degree of resistance to change. 
This is not meant to cast aspersions on these professionals. I 
am part oft hem and know that it is merely the result of their 

(Sieve Blyn leaches bOlh exceptional and gtjled child­
ren, holds /wo mtlster:, degrees and has won awards 
for the design a/programs /0 aid the hondl,·apped. He 
and his wile. Cheryl. own Computer Island.) 
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being wit lien to inany"unique cure-ails" over the years that 
often am�)lint.d to a waste of time only to b. replaced by 
another magic "cure-all.: 

I realized that it would be necessary to enlist the aid of 
many of the other experienCed professionals on Ihe staff to 
introduce some sort of computer program to the school. 
Direct didaciic methods would not sland a chance either by 
me or th. administrators. I was certain that compulerll could 
not be forced upon this professional staff. Another. more 
humanistic approach wl)uld have to be talc en. 

An open door policy would h"ve to be established by 
myself, Wilh the principal's consent, to creale an awareness 
of a computer'. potential as a leaching aid in our school. 

I decided to .tart out slowly: Let'. not overwhelm or &Care 
anyone off early in thc game. I requesled permission of the 
principal 10 bring my TItS-SO Color Computer to school on 
a once a week hasis. l used some of the educational software 
that I have developed at home as learning material for my 
students. Computer programs or software that help to rein­
force leaching are known as Computer Assisted instruction 
(C.A.I.). 

My clal!s is the Special Education Resource Room at this 
school. I teach small groups of learning disabled students. 
The slUdelllS immediately SlIW the computer to be a novel 
way of learning new and reviewing old material. They ohjoy 
using the C.A.I. materials and several have even begun to 
read and write very simple programs. They, of course, love 
to read each new issue of the Rainbow. 

Each of the assistant principals, the principal, Ibe special 
education supervisor of the district, the school's guidance 
counselors, and tlle P.T.A. president were invited separately 
to view these lessons. Teachers were invited to drop in al 
their convenience allY lime on any Friday. Friday soon 
became known .8S Computer Day in my Resatlrce Room 
and to a number of the staff in the scllool. 

Two of the school's math teachers took an immediate 
liking to the computer. They eame to visit every Friday and 
quickly grasped the possibilities for its use with math elaSlles. 
By coincidence, the school was given some money by the 
district in March. This money had to be spent immediately 



by the malh department. 1 hey decided to u. e the money to 
buy computer equipment . 

U nfortunately. I cou ld not in good conscience recom­
mend to Ihem Ihe purchase of CoCos al lhal limt There wa. 
a scarcity of educational soflware On the markel. no Nel­
work. and a new a nd unproven disk drive. I I herdore sug­
gested Ihal they use their money to begia with four TRS-80 
Model 1 \ 1  computers. one disk drive and a printer. There 
was much software available for the Model I l ls then. 

The equipment was ordered and arnved qUIckly. There 
was. however. no way t hat the math department could begin 
a program with the compuler, a nd students in I he middle uf 
a term. \ I  was deCIded Ihal the two math teachers who were 
interested in computers and Ihe principal would take Ihc •• 
computers home until Seplember 10 practice and learn more 
about Ibem. The fourth computer with the disk drive and 
printer would be placed in my Resource Room for Ihe rest of 
the term. 

rhlS represented a big opportunity for me 10 involve more 
people in computers. I thonked the school for lend illS my 
class the compUler and voluntecrcd to teach a group o( 
students from the school's math team 
about com pUlers. 

These studenlS were Ihe very bright­
est math students in our school. We met 
each day during my preparation period 
and their lunch period. 1 hey quickly 
learned how to operate th. computer. 
disk drive and printer and how to save 
and load m programs This is referred to 
as com pUler literacy. I a lso began to 
teach th is group simple programming 
commands a nd routines. ThIS was an 
introduction (or lhem into real pro­
gramming. They soon picked up enough 
elemenlary progl1lmming ability and 
the skills to begin to write simple plO­
grams on their own as a group. 

I also volunteered to write some pro­
grams which would generate class Itsts 

(or the school. This would be a large 
time saver (or many people as it is very 
dirr1cuh to keep track of all the kid. in the schuol. The 
computer could easi ly prinl list. of ch i ldren by of(icial cia. s . 
.ubject class, minor groups. shops and many other ways. 
Just about everyone volunteered to type in the dDt. in order 
to gain oxperience with. the "new t oy. " This acted as the 
.chool's introduction to data processing programs . 

fhis data program actually .erved to win over more advo­
cates (or computers than al l  of my teaching efforts. The 
a��istant principals. deans. counselors, auendance teacher 
and �cvcral uthCI peuple with admini!lotrativf' Jobs qu ickly 
saw the adva ntage of such lists to make lheir job, casicr. 

After all of the pupIls' names were enlcred mto the program. 
lists were generated on the pnnter ""', 
given to anyone who needed them. 
Many teachers u�ed these list. to help 
thelll en ter their linal grades. 

By the opening I>f the (all lerm in 
September. 1982. Ihe P. LA. had al­
ready decided to contribute the money 
for four more Modd I I I  compulers and 
a Nelwork. This meant that there were 
nuw clght computers ava ilable ror a sin· 
gle cia.,,,nnm. The etwork allows Ih. 
teacher to upload and download pro­
grams from the d isk computer to the 
other .even computers. rhls equipment 
was clen rly enough to rta l l} beg," a 
computer literae) CourSe for cntire 
classes. One o( the math teachers who 
had bOI rowed " computer O\er the 
summer became Ihe teacher of lhis 
el.". I WIllingly helped out with some 
demonstration lessons Smce Septem­

ber. live elasse� 3 day ha\. been successfully receiving com­
pUlcr l itoruoy und programming instruction. 

Ju,t he(ore Ihe <ummer . our Gate. prugrdm received a 
,urn ofS2.000 to spend on in.tructional maleria l •. The Gate, 
program has remedial classes for children who arc below 
grade leve l in reading or math. The assistant princi pal in 
cha rge o( this program decided to spend that money on 
computers. More software and peripherals had been put on 
Ihe market by then and I recommended thut they pu rchase 
three TRS-80 Color Computers. lhree hl.el and white mon-
1 I0rs a nd one printer. I recommended T RS-80 Color Com­
puters for them becau,e 01 the ,"expensIve price. and lhe 
mu,ical and graphic capabIlities of thl> com puter. AI o. I 
had de\ eloped much ed ucationa l .oftwarc which I would 
donRle to their progrum. The computers arnvcd ju.t before 
summer vacation. Thty \\cre ulsa laken home over the 
summer by ,ovcral teacher> to pract ice and get a head Sla,t 
on lenrnlng the pOSSlbililtes oj t heir new machinc!t. 

I n the lall. Ihe Gates program began to use their compu­
ters. They co noentrated mamly on C.A I .  reading program, 
and word processing. The readlllg program. were modlfrca­
tions of the Ones th.t I was using In thc Resource Room. 
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They were also very interes ted in using the word processor 
and printer as a means of putting aut better class magazines. 
Since the students are obtaining much more professional 
looking results, their stories and art icles are becomi ng !)oth 
longer and better. 

Since the Ga tes classes were not using their computers on 
a regular basis, they were kind enough to let one reside in my 
room. This, of course, again saved me the trouble of bring­
iug in my own computer. The assistant principal of this 
program was so i mpressed with the Color Computer that he 
bought one for his own personal usc at home . 

All proceeded on this coUrs. until March. The school 
received some unexpected funds and the principal decided 
to let the Resource Room have its own computer. A T RS-80 
64 K  Color Computer and disk d rive were purchased·. My 
mother always says, "when it rains. it pours." As an added 
bonus to my elass's program. one of the original matI] 
teachers was kind enough to donate a used color tel,vision 
to my class for use as a monitor. After demonstrating and 
using my Color Computer in school for over one year with a 
blaek and white televis ion, I could finally utilitize tlie color 
capabilities. Color, of COllrse, adds a pleasant extra motiva­
tional factor to all of the programs. 

T he SCllOOt'S principal and the program office chairman 
were both very impressed throughout this entire period by 
the data processing abilities of computers. The program 
office is the pl ace that figures out teacher, class, roam, 
lunchtime, shop and many other teacher and student sche­
dules. They asked many questions about the possibilities of 
a eomput�r becoming an aid to progr�mming and printing 
many of the repetitive and administrative tasks in the 
school. The principal told the local school board of his 
desire to purchase a compu ter to help al leviate and quicken 
much of the office work. 

. 

The 5cl]001 board was so impressed with this idea that 
they appropriated enough money to purchase a very sophis­
ticated computer system. An IBM computer with one hard 
and two floppy disk drives and a printer have recently been 
ordered for administrative purposes. Several special soft· 
ware packages to do adva nced word proces>ing and to 
create da ta bases have also been ordered. We expect to have 
this equipment up and running by September. 1983. 

I feel that thc method of approaching the original prob­

lem was correcl. If I, or anyone else, had tried to force the 
int roduet ion of com pUlers into our SChool in a dogmatic or 
t hreatening fashion, there would have been much resistance. 
The "let 's do it togetoer" approach that I took and the 
willingness of the p rincipal tu let many faculty members 
borrow the e,qu ipment oVer the summer vacation were buth 
very important and successfu l ideas. 

We now have su�cessf41 computer programs on several 
levels. Our SChool is no longer computer illiterate. I feel 
much personal satisfilct ion in -the part I played and cont inue 
to play in this situation.  

I have included three short program, written by several 
members of the eighth grade math team. We had been 
working together for almost a year and decided to have a 
conte'! to create a logo for their team. Although very bright, 
these st\ldents are not too advanced in the use of high 
resolution graphics because of their l imited access time to 
the computer. I taqght them the uses of the line command 
and lellhem use thcir abilitie, to create the programs that 
follow. The resu lts are especially pleasing to me as none of 
these kids have a home computer of their own on which to 
practice. 

Listing 1:  

10 REM"TQR I " 
20 PCLS : SCREEN l , l : PMODE 4 , 1 
30 COLOR 7 
40 FOR Y"" 1 TO 8 
50 L I NE ( 4+T , 4+T ) - ( 253-T , 1 88-T) , P  
SET , a 
bill T= T+4 
70 NEXT Y 

80 L I NE ( b0 , 52} - ( 64 , b4 ) , PSET , BF 
90 L I NE ( 56 , 56 ) - l 6 8 , 60 ) , P9ET , BF 
1 00 L I NE ( 56 , 94 ' - < 68 , 98 ) , PSET , SF 
1 1 0 L I NE (6@, 1 28 ) - < 64 , 1 4 0 ) , PSET , B  
F 
1 20 L I NE ( 56 , 1 3Z) - ( 68 , 1 36 ) , PSET 
, SF 
1 30 L I NE ( 1 92 , 52 ) - ( 1 96 , 64 ) , PSET , a  
F 
1 40 L I NE ( 1 88 , 56 ) - (200 , 60 ) , PSET , 
SF 
1 50 L I NE < 1 88 , 94 )  - (2010, 98) , PSET , 
BF 
1 60 L I NE ( 1 92 ,  1 28 ) '- ( 1 96, 1 40 ) , PSET 
, SF 
1 7111 L I NE ( 1 8 8 ,  1 32 ) - (200 , 1 36 )  , PSET 
, SF 
1 80 L I NE < 1 2f1l , 48 ) - ( 1 24 , 68 )  , PSET , B  
F 
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190 L I NE ( 1 32 , 4B ) - ( 1 36 , 68) , PSE� ,  
BF 
200 L INE ( 1 24 , 4B ) - ( 1 2B , 56 ) , PSET 
2 1 0  L I NE ( 1 24 , 60 ) - ( 1 24 , 64 ) , PSET 
220 L I NE ( 1 2B , 56 ) - ( 1 32 , 48 ) , PSET 
230 L I NE ( 1 28 , 64 ) - ( 1 32 , 60 ) , PSET 
240 L I NE ( 1 24 , 60 ) - ( 1 28 , 64 ) , PSET 
250 P A I NT { 1 28, 60 ) , 7 , 7  
260 L I NE ( 1 20 , 76 ) - ( 1 24 , 92 1 , PSET , B 
F 
270 L I NE ( 1 32 , 76 ) - ( 1 36 , 92 ) , PSET , B  
F 
280 L I NE ( 1 24 , 80 ) - ( 1 32 , 84 1 , PSET , B 
F 
29@ L I NE ( 1 24 , 72 ) - ( 1 32 , 76 ) , PSET , 
BF 
300 L I NE ( 1 20 , 76 ) - ( 1 24 , 72 ) , PSET 
3 1 0  L I NE ( 1 24 , 78 1 - ( 1 26 , 76 1 , PSET 
320 L I NE ( 1 3 0 , 76 1 - ( 1 32 , 78 1 , P9ET 
330 L I NE ( 1 32 , 721 - ( 1 36 , 76 l , PSET 
340 L I NE ( 1 20 , 96 ) - ( 1 36 , 1 00 ) , PSET , 
BF 
350 L I NE ( 1 26 , 1 00 ) - ( 1 30 , 1 1 6 l , PSET 
, BF 
360 L I NE ( 1 2 0 , 1 2 0 ) - ( 1 24 , 1 4 0 1 , PSET 
, ElF 
370 L I NE ( 1 2 0 , 1 2 8 l - ( 1 36 , 1 32 1 , PSET 
, SF 
380 L I NE ( 1 32 , 1 20 ) - ( 1 36 ,  1 40 ) , PSET 
, BF 
390 L I NE ( B0 , 86 ) - ( 96 , 9 0 ) , P5ET , BF 
400 L I NE ( 8 6 , 8 6 ) - ( 90 , 1 06 ) , PSET , BF 
4 1 0  L I NE ( 1 00 , 86 ) - ( 1 04 , 1 06 1 , PSET , 
I,3F 
420 L I NE ( 1 00 , 86 ) - ( 1 1 6 , 90 1 , PSET , B  
F 
430 L I NE ( 1 0 0 ,  94 ) - ( 1 1 2 , 98 )  • PSET, B 
F 
440 L I NE ( 1 00 , 1 02 ) - ( 1 1 6 , 1�6 ) , PSET 
, SF 
450 L I NE ( 1 44 , B6 1 - ( 1 50 , 90 ) , PSET , B  
F 
460 L I NE ( 1 52 , 88 ) - ( 1 56 , 1 06 ) , PSET , 
BF 
470 L I NE ( 1 40 , 88 ) - ( 1 4 4 , 106) , PSET ,  
SF 
480 L I NE ( 1 40 , 94 ) - ( 1 5 6 , 9S ) , PSET , B  
F 
490 L I Ne ( 1 52 , 86 1 - ( 1 56 , 88 I , PSET 
5el0 L I NE ( 1 4@, 991 - ( 1 44 , 86) , PSET 
5 1 0  L I NE ( 1 44 , 9 2 1 - ( 1 4 6 , 90I , PSET 
520 L I NE ( 1 5 0 , 9 0 ) - ( 1 5 2 , 92 ) , PSET 
530 L I NE ( 1 60 , 86 ) - ( 1 64 , 1@6 ) , PSET, 
SF 
540 L I NE ( 1 72 , 86) - ( 1 76 , 1 06 ) , PSET , 
ElF 
550 L I NE ( 1 64 , 86 ) - ( 1 68 , 92 ) , PSET 
560 L I NE ( 1 68 , 92 ) - ( 1 72 , 86 ) , PSET 
5 70 L t NE ( 1 64, 98 ) - ( 1 6 B , 1 0 2 ) , PSET 
5al!! L I NE ( 1 68 , 1 0 2 )  - ( 1 72 , 98 )  , PSET 
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590 PA I NT ( 1 67 , 95I , 7 , 7  
600 L I NE ( 1 22 , 74) - ( 1 34 , 74I , PSET 
6 1 0  L I NE C 1 22 , 75) - ( 1 34 , 75 ) , PSET 
620 L I NE ( 142 , 87 1 - ( 1 52 , 87) , PSET 
630 L I NE ( 1 44 , 86 ) - ( 1 52 , B6 ) , PSET 
640 L I NE ( 1 44 , 88l - ( 1 S2 , 88 I , PSET : L  
I NE ( 1 44 , 89) - ( 1 52 , 89 ) , PSET : L I NE ( 1  
4 4 , 9@ ) - ( 1 52 , 9@ ) , PSET 
b5@ aOT065@ 

��---. 
Listing 2: 

1 121 REM" BOB" 

170 . . . . .  0282 
END • . •  052E 

20 PCLS: SCREEN 1 , 1 : PMODE4 , 1 
30 COLOR 7 
4@ L I NE ( 24 , 16 ) - ( 24 , 56 1 , PSET : L I NE 
- ( 36 , 56 ) , PSET 
50 L I NE ( 36 , 56 ) - ( 36 , 36 ) , PSET : L 1 Ne 
- ( 49 , 49 ) , PSET : L I NE- ( 60 , 3 6 ) , PSET 
60 L I NE ( 60 , 3 6 ) - ( 60 , 56 ) , PSET : L I NE 
- ( 72 ,  56 ) , PSET : L I NE·- ( 72 , 1 6 )  , PSET: 
L I NE - ( 60 , 1 6 1 , PSET 
7@ L I NE ( 60 , 1 6 ) - ( 4 B , 2S 1 , PSET : L I NE 
- ( 3 6 , 1 6 ) , PSET : L I NE- ( 24 , 1 6 ) , PSET 
8@ PA I NT ( 64 , 2 8 ) , 3 , 7  
90 L I NE ( 80 , 24 ) - ( 80 , 56 ) , PSET : L I NE 
- ( 92 , 56 1 , PSET : L I NE- ( 92 , 44 ) , PSET 
1 00 L I NE ( 92 , 44 ) - ( 1 04 , 44 ) , PSET : L I  
NE - ( 1 1114 , 56 )  , PSE T :  L I NE·- ( 1 1 6 ,  56 ) , P 
SET 
1 1 121 L I NE ( 1 1 6 , 56 1 - ( 1 1 6 , 24 ) , PgET : L  
I NE- ( 104, 1 6 ) , PSET : L I NE- ( 92 , 1 6 ) , P  
SET : L I NE- ( 80 , 25) , PSET 
1 2@ L I NE ( 92 , 36 l - ( 1 04 , 36 ) , PSET : L I  
NE- ( 1 04. 32 ) , P5ET : L I NE- ( 99 , 27 l , PS 
ET : L I NE- ( 92 , 32l , PSET : L I NE - ( 92 , 36 
) ,  PSET 
1 30 PA I NT ( 93 , 37 ) , 3 , 7  
1 40 DRAW " BI'1 1 2 4 , 1 6 ; R39 ; D 1 3 ; L I 3 ; D 
29I L 1 3 ; U29 ; L I 3 ; U I 3 "  
1 50 PA I NT ( 1 30 , 20 l , 3 , 7  
1 60 DRAW " BM I 68 , 1 6 ; R 1 3 ; D I 7 ; R 1 7 ; U l 
7 ; R 1 3 ; D4 1 ; L  1 3 ; U 1 7 ; L 1 7 ; D 1 7 ; L 1 3 ;  
U4 1 " 
1 70 PA I NT ( 1 76 , 28 ) , 3 , 7  
1 80 DRAW " BI'128 , 7 2 ; R39 ; D 1 3 ; L 1 3 I D29 
; L 1 3 ; U29 ; L 1 3 ; U 1 3 "  
1 90 P A I N T  ( 48 , 80 ) , 3 , 7  
200 DRAW " BM72, 80; R3�1 ; D 1 3 ;  L 1 3 ;  D5; 
R9 ; D9 I L9 ; D5; R 1 3 ; D 1 3 ; L29; U45 " 
2 1 0  PA I NT ( 8 4 , 90> , 3 , 7  
:22121 DRAW " BM l 1218 , 1 0IiH D311l; R 1 2 ! U I 7 ; R 
1 6 ; D 1 7 j R 1 2 ; U30u 

230 L I NE ( 1 4B ,  1 010 ) - ( 1 36 , 88 )  , PSET : 
L I NE- ( 1 20 , 88 )  , PSE T : L I NE - ( 1 0 8 ,  1 010 
) , PSET 
2'40 DRAW " BM 1 2111 , 1 00 l DSl R 1 6 I US "  

25!!1 L l NE < 1 36 ,  1 00 ) - ( 1 32 , 96 )  , PSET : 



L I NE - ( 1 24 , 96 )  , PSET : L l NE- ( 1 2 0 ,  l 00 
) , PSET 
260 PA I NT ( 1 28 , 9 2 ) , 3 , 7  
270 DRAW " BM I 68 ,  9 6 ;  L 1 2 ; D41 ; R 1 2 ;  U2 
I "  
280 L I NE ( 1 68, 1 1 6 ) - ( 1 8 0 , 1 28 ) , PSET 
: L I NE - ( 1 92 , 1 1 6 ) , PSET 
290 L INE ( 1 68 , 96) - ( 1 80 , 1 08 ) , PS E T :  
L I NE- ( 1 92 , 96) , PSET 
300 DRAW" BM I 92 , 96 ; R 1 2 ; D4 1 ; L 1 2 ; U2 
I "  
3 1 0  PA I NT ( 1 96, 1 1 6 ) , 3 , 7  
320 L I NE ( 2 8 , 1 20 ) - ( 28 , 1 60 ) , PSET : L  
I NE- ( 20 4 , 1 6 0 )  , PSET : L I NE- ( 28 , 1 20 )  
, PSET 
330 PA I NT ( 56 , 1 44 ) , 3 , 7  
340 L I NE ( S , S ) - ( 250 , 1 86 ) , PSET , B  
350 L I NE ( 1 0 , 1 0 ) - ( 24 5 , 1 8 1 ) , PSET , B  
360 P A I NT ( 7 , 7 ) , 3 , 7  
370 FOR T= I TO 4 : C I RCLE ( 232 , 3 6 )  
, Y : Y=Y+4 : NE X T  
380 GOTO 380 

listing 3: 
1 0  REM U J &E II 
20 PCL S : SCREEN 
30 CLS 

�-� ---. 240 . . . • .  0247 
430 . . • . .  0481 
END • •  , 0602 

1 , I : PMODE 4 , 1 

40 L I NE ( 64 , 44 l - ( 72 , 52 ) , PSET , BF 
5liJ L I NE ( 88 , 4 4 J  - 1 96 , S2 )  , PSET , BF 
60 L I NE ( 1 0 4 , 4 4 )  -, < 1 36 ,  52 ) , PSET , BF 
70 L I NE ( 1 4 4 , 44 ) '- ( 1 76 , 52 )  , PS E T , SF 
80 L I NE ( 1 84 , 44 ) - ( 1 9 2 , 52 ) , PSET , BF 
90 L I NE ( 208, 44 ) - ( 2 1 6 , 52 ) , PSET , BF 
1 00 L I NE ( 6 4 , 60 )  - 1 96 , 68 ) , PSET , SF 
1 1 0 L I NE ( H 14 ,  6 0 )  ( 1 36 ,  68 ) , PSE T ,  a 
F 
1 20 L I NE ( 1 56 , 60 ) - ( 1 64 , 68 ) , PSET , B  
F 
1 30 L I NE ( 1 84 , 60 ) - ( 2 1 6 , 6B ) , PS E T , B  
F 
1 4@ L I NE ( 64 , 76 ) - ( 7 2 , 84 ) , PSE T , BF 
1 50 L I NE ( 88 , 76 ) - ( 96 , 84 ) , P5ET , BF 
1 60 L I NE ( 1 04 , 76 ) - ( 1 1 2 , 84 ) , PSET , B  
F 
1 70 L I NE ( 1 28 , 7 6 ) - ( 1 36 , 84 ) , PSET , B  
F 
1 80 L I NE ( 1 56 , 76 ) - ( 1 64 , 84 l , P5ET , B  
E 
1 90 I. I NE < 1 84 ,  7 6 )  ( 1 92 , 84 ) . PSE T ,  B 
F 
200 L I NE ( 2 08 , 76 ) - ( 2 1 6 , 84 ) , PSET , B 
F 
2 1 0  L I NE 1 6 4 ,  5 2 )  ( 72 , 60 )  , PSET , B 
220 L I NE ( 88 , 52 ) ( 96 , 60 ) , PSET , B 
230 L I NE ( 1 04 , 52 ) - ( 1 1 2 , 60 ) , PS E T ,  
B 
240 L I NE ( 1 28, 5 2 )  ( 1 36 , 60 ) , rSE T ,  B 
25el L I NE I 1 56 ,  52 ) '" ( 1 64 ,  60 ) , rSET , B 
56 lh& RAINBOW September 1983 

260 L I NE ( 1 84 , S2 ) - ( 1 92 , 6 0 ) , PSET , B  
270 L I NE ( 20B, 5 2 ) - ( 2 1 6 , 60 ) , PSET , B  
280 L I NE ( 64 , 6 8 ) - ( 72, 76 ) , PSET , B  
290 L I NE ( B8 , 6B l - ( 96 , 76 ) , PSE 
T , B 
3@0 L INE 1 1 04 , 68l - ! 1 1 2 , 76 l , PSET, 
B 
3 1 0  L I NE ( 1 28 , 68) - ( I 36 , 76 ) , PSET , B  
320 L I NE ( 1 56 , 68 ) - ( 1 64 , 76 ) , PSET , S  
330 L I NE ( 1 84 , 68 ) - ( 1 92 , 76 ) , PSET , B  
340 L I NE I 2 08 , 68 ) - ( 2 1 6 , 76 ) , PSET , B 
350 L I NE ( 72 , 44 ) - ( 80 , 60 l , PSET : L I N  
E - ( 88 , 44 ) , PSET 
360 L I NE ( 40, 1 00 ) - ( 72 ,  1 08 ) , PSET , B 
F 
370 L I NE ( 8 0 . 1 0 0 l - ( 1 1 2 , 1 08 ) . PS�T . 
SF 
380 L I NE ( 1 20 , 1 00 ) - ( 1 52 , 1 08 ) , PSE 
T , SF 
390 L I NE ( 1 60 , 1 00 l - ( 1 68 , 1 08 l , PSET 
, ElF 
400 L I NE ( 1 8 4 , 1 00 ) - ( 1 9 2 , 1 0B l , PSET 
, SF 
4 1 0  L I NE ( S 2 , 1 1 6 l - ( 6 0 , 1 24 ) , PSET , B  
F 
420 L I NE ( 80 , 1 1 6 ) - ( 1 08 , 1 24 ) , PSET, 
BF 
430 L I NE ( 1 20 , 1 1 6 ) - ( 1 5 2 , 1 2 4 ) , P9ET 
. SF 
440 L I NE ( 1 60 , 1 1 6 ) - ( 1 92 , 1 24 ) , PSET 
, BF 
450 l. I NE ( 52 , 1 32 ) � ( 60 , 1 40 ) , PSET , B  
F 
460 L I NE ( 80 , 1 32 ) - ( 1 1 2 , 1 40 ) , PSE T ,  
BF 
4 7 0  L I NE ( 1 20 , 1 32 ) - ( 1 28 , 1 40 ' , PSET 
, BF 
480 L I NE ( 1 44 , 1 3 2 ) - ( 1 52 , 1 40 ) , PSET 
, SF 
490 L I NE ( 1 60 , 1 32 ) - ( 1 68 , 1 40 ) , P5ET 
, SF 
500 L I NE ( 1 8 4 , t 32 ) - ( 1 92 , 1 40 ) , PSET 
, SF 
5 1 0  L I NE ( 52 ,  1 08 ) - ( 6"" 1 1 6 ) , PSET , B  
520 L I NE ( 80 , 1 08 ) - ( 88 , t 1 b ) , PSET , B  
530 L I NE ( 1 20 , 1 08 ) � ( 1 28 , 1 1 6 ) , PSET 
, B : L I NE ( 1 44 , 1 08 ) - ( 1 52 , 1 1 6 ) , PS E T ,  
B :  t. I NE ( 1 6 0 ,  11118 )  ( 1 6 8 , 1 1 6 ) , P S E T ,  B 
: L I NE ( 1 84 ,  H'S ) ( 1 9 2 , 1 1 6 )  , PS E T ,  B 
540 t I NE ( 52 ,  1 24 ) '- ( 60, 1 32 )  , PSET , B  
: L I NE ( S0 , 1 24 ) - ( 8 S , 1 32 ) , PSET, e : L I  
NE l I 20, 1 24 ) - ( 1 28 , 1 32 ) , PSET , a : L I N  
E I 1 44 , 1 24 ) - ( 1 5 2 , 1 ) , PSET , a : L I NE 
( 1 60, 1 24 ) - ( 1 68 , 1 ) , PSET , a : L I NE (  
1 84 , 1 24 ) - ( 1 9 2 , 1 32 ) , PSET , B  
550 L I NE I 1 6 8 ,  1 00 )  ( 1 76, 1 1 6 )  , PSE I  
: L I N E - ( 1 84 , 1 00 1 , PSET 
560 l� I NE 1 4 , 4 ) - ( 25 2 , 1 88 ) , PSET , B 
570 GO TO 570 



Boggle Clone 
Demands Concentration 

By Stephen Lai 

After playing scvcral rounds of Boggle, a popular 
word game madc by Parker Brothers, with my 
friends and family, I decided to write a program 

patterned after it. I n  the proeess I learned much about 
arrays, bubble sorting and randomizing. 

Each player will need a pencil and paper to play this game. 
Three minutes are given for onc lO eight players to find as 
many hidden words .s possiblc in a 4 x 4 layout of randomly 
selected lettcrs. Words are formed by linking horizontally, 
vertically, and diagonally adjacent leiters together. No sin­
gle leiter may be used more than once, but if twO identical 
leiters are both located ill the layout. both may be used. Any 
word that can be found in a standard English dictionary may 
be used, with the cxccption of proper nouns and words of 
Icss than thrce lettcrs. 

More thorough instructions are provided in the program. 
I nstead of using DRA W statements to produce the 26 

Iellcrs of the alphabet on the graphics screen, I used data 
which is POKEd into the appropriate memory locations on 
!he screen. I picked the black/ grcen mode over the black/­
buff mode to make the undocumented colors more incon· 
spicuous. 

Here is a detailed description of the program, line by line: 
LINES DESCRIPTION 

1 0: Sets up arrays for graphic representation of the 
26 letters of the alphabet (AZ), the 16 six-lettered 
cubes (CB$) and the 16 cells in which thc cubes 
will be randomly placed. 

(Stephen Lai is a high school freshman in Palatine. 
Illinois, His primary interests are the color l'ompwl'r. 

jogging. tennis, and carnivorous plants.) 
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20: Sets graphic screcn to highest resolution; clears 
the screen black; skips over lines 30-80 to get to 
line 90. 

30-40: Subroutinc that waits for the user to depress the 
"ENTER" key. 

50-70: DATA for the AZ array. 
80: DATA for the CBS array. 
90: READs the data from lillcs 50-80. 

100- 1 10: Sets up DRAW statements for " I  M I N U TE." 
"30 SECONDS," " 1 0  SECONDS," and "ADD 
UP POINTS." 

1 20- 1 90: I ntroduction: asks five questions important to 
game play. 

200-210: Initial SCreen set up. 
220-230: Randomly places the 16 cubes into the 4 x 4 

layout (I used the method diseussed by Steve 
Blyn in thc February 1 983 issue of the Rainbow, 
pages 14- 1 6); displays graphics screen, initiates 
the three minute timer. 

240-320: Timer runs; subroutines appropriately executed 
to display and erase signals that warn players 
that one minute. 30 seconds. and 10 stconds are 
lef! for finding words. 

330-340: Buzzer SOU N Ds to signal that the three minute 
time limit has expircd; players are told to ADD 
UP POINTS; the computer waits for the "EN­
TER" key to be pressed. 

350-370: Asks each player the amount of points earned in 

the round; adds this to the total from all prcvious 
rounds: the computer checks to sec if anyone has 
equalled or surpassed t hc specified score or if the 
specified number of rounds has been played, 
depending on the I N PU Tted choice. 



380_10: Displays everyone's updated scores, 
420: Playe rs are Informed that another round is to be 

played; a GOTO 220 start' the formation of a 
new random layout. 

430·�490: Final scores llre displayed, from highest to low­

est using a bubblesort; players are asked whether 
or not they wish to play another game. 

500··- 630: lnstructions� uscs the subroutine located at lines 
30-40 to flip seven pages of text onto the screen. 

The listing: 

�, . .  , 03B2 
190 . . .  , 077F 
290 . •  " OAFS 
470 " " OEB3 
55O . . . . 134B 
END . . .  177A 

1 0  D I MAZ ( 2� , 1 3 ) , CB S ( 1 � ) . N ( 16 ) : TC 
'" 1 1 9 :  PMODE4 
�0 PMODE4 : CL S0 : S0T09� 
30 PR I N Ta481 . STRI NSS (30, 128> ; : PR 
I NT@485 , " H I T  < ENTER> WHEN READY" 
; 
40 AS=I NKEYS : I FAS< >CHR$ ( 1 3 l THEN4 
!!lELSECLS: RETlJRN 
50 DATA8 , 20 , 34, 65, 1 27 , 65 , 65 , 60 , l 
8, 1 8 , 28, 1 8 , 1 8 , 60 , 28 , 34 , 32, 32 , 32, 
34, 28, 6!!l, 1 B , 1 8 ,  18, 1 B , 1 8 , 60 , 62 , 32 
, 32 , 60 , 32 , 32 , 62 , 63 , 32 , 32 , 62 , 32, 3 
2 , 32 , 30 , 32 , 32 , 38 , 34 , 34 , 28 , 65 , 65, 
65 , 1 27 , 65 , 65 , 65 , 28 , 8 , .8 , 8, 8 , 8 , 28 ,  
2 , 2 , 2, 2 , 2 , 34 , 28 , 67 , 68 , 88 , 96 , 8!!l , 7 
6, 67 
60 DATA32 , 32 , 32 , 32 , 32 , 32 , 63 , 65 , 9  
9 , 85 , 73 , 65 , 65 , 65, 65 , 97 , 8 1 , 73 , 69, 
67, 65, 28, 34 , 65, 65 , 65 , 34 , 28 , 60 , 34 
, 34 , 60 , 32 , 32 , 32 , 28 , 34 , 34, 34 , 42 , 3  
6 , 26, 60 , 34 , 34 , 60 , 40, 36 , 34 , 28 , 34 ,  
1 6 , 8 , 4 , 34 , 28, 62 , 8 , 8, 8, 8 , 8, 8 , 65 , 6 
5 , 65, 65, 65 , 65 , 62 , 65 , 65, 65 , 65 , 34 ,  
20 , 8  
70 DATA65 , 65 , 65 , 73 , 85 , 99 , 65 , 65 . 3  
4 , 20 , 8 , 20 , 34 , 65 , 65 , 34 , 20 , 8, 8, 8 , 8  
, 62 , 2 , 4 , 8 , 1 6 , 32 , 62 , 1 24, 1 30 , 130, 1 
30 , 1 3 0 , 138, 1 34, 1 26 , 1 , 1 , 1 , 72 , 72 , 4  
8 
80 DATAAAC I O T , AB I LTY , ABJOMQ, ACDE 
MP, ACE�RS, ADENVZ , AHMORS , BF I ORX , D  
ENOSW , DKNOTU , EEFH I Y , EG I NTV, EGKLU 
Y , EHN I P S ,  ELPSTU, G I LRUWY . 
90 FORF 1:0T025: PORF2-0T01 2STEP2: 
READAZ ( F 1 , F2 1 : AZ ( F l , F2+ 1 > =AZ ( F l , 
F2) : NEXTF2, F l : FORF1 =!!lT0 1 3 : READAZ 
( 1 6 , F 1 ) : NE X T : FORF1 -�T0 1 5 : READCB$ 
( F l >  : NEXT 
1 "0 SES-" R2EU4HL2GD4BR 1 2FR2EUHL2 
HUER2NFBR5NR4D3NR3D3R4BR4R2EUBU2 
UHL2GD4BRbRDLU " : M l $= " BI'1 1 i1J3, 16ZE2 
D6NL2R2BR6U6F2E2D6BR4U6BR4ND6F4D 
2lJ6BR4D5FR2EU5BR4R2ND6R2BR4NR4D3 

NR3D3NR4 " : S3$="BM 1 09 , 1 60R4D3NL3D 
3NL4BR3XSE$ ; " : S l $ = " BM 1 09 ,  1 62E2D6 
NL2R2BR3XSE$, " 
1 1 0 APS .... BMS9 . 1 37U4E2F2DNL4D3BR3 
I U6R2F2D2G2NL2BR5, U6R2F2D2S2NL2B 
R9NU6R4U6BR3; D3ND3R3EUHNL3BR7 ; D3 
ND3R3EUHNL3BR4D6R4U6L4BR7D6BR3U6 
F4D2U6BR3R2ND6R2BR6NFL2SDFR2FDGL 
2H" 
120 CLS : PR I NT@76 , " BOGSEL " : P R I NT@ 
1 74. " BY " : PR I NT@233 , " STEPHEN LA I  
" : PRINT@396, " DO YOU NEED I NSTRUC 
T I ONS " ; : INPUTAS: I FA $= " Y " THI':NGOSU 
B5001 30 CLS : PR I NT@66 , " HOW MANY P 
LAYERS < 1 -9 ) " , :  I NPUTPL: I FPL( 1 0RP 
L )8THEN 1 30ELSED I MSC ( P L ) , NA$ ( PL ) , 
FS I PL ) : FORF 1-1 TOPL : FS ( F 1 ) =F 1 : NEX 
T 
1 40 FORF 1 - 1 TOPL : CLS: P R I NH PR I NT "  
WHAT I S  YOUR NAME , PLAYER" F 1  
1 50 I NPUTA$ : I FLEN ( AS » 9THENPRI NT 
" PLEASE , UNDER 1 0  LETTERS " ; : aOTO 
1 50ELSENA$ < F 1 ) =AS : NEXT 
1 60 CLS : PR I NT@69 , " DO YOU WANT TO 

PLAY BY " ; : PRINT@ 1 33 , " ( S ) CORE OR 
(RI OUNDS" ; : I NPUTCS : I FC$= " R " THEN 

C=2 : GOT01 80ELSE I FCS< ) " S " THEN160 
1 70 C= 1 ; PR I NT@225 , " WHAT SCORE DO 

YOU W I SH TO PLAY UP 

STOCK & FUND INVESTING 
with the 

TRS-80* COLOR COMPUTER 
USE. FUNDGRAF& FUNDFILE 

FUNDGRAF is: a !Hock market analysis program that not only 
graphs and analyZes funds or stocks, but <llso makes deci!iions 
on when to BUY and SELL. 

• GRAPHS fund's progress (up 10 200 weeks). 
• SUPERIMPOSES for comparison: 

- a tine or constant percent growth. 
_ a graph of arty olhl:r fund (or stock). 

• CALCULATES over any given lime spal'l: 
- the percent price (harige. 
- the moving: average (any $pan). �._R.",._._,_ • INDICA. TES BUY and SELL signals. ..�.: 

_ FU N DG R A F .  "'-',r-..,.--; I -T""T 1 -"I ''''':lr..,.--; ' 1-1 
TAPE @ $49,95 FliNDGRAF _ A STOC� 
DISK @ $69.91 MARKET ANALYSIS 

• FUNDFILE - PROGRAM COR II<K EX 
DISK onl y @ $27.95 TRS,30 COLOR C�ER�: 

• ADD $2 H ilndling on � 
ali order�, F- � 

• Derails? SEND SASE . ��-= ... ,;::::;- .. :. ·'
",7 

6:;;; 
• t6 K ECB Requir!d. tRS-" ro.OR CO!lPVtER. �TtI Ti'IKR CCI>P 

- prinler op,ionnl I , I , I I I , 
FUNDFILE is a portfolio and 8.,;-co:.:m management 

program for secu rities. It creates files for up £O !fOO transactions 
& SO securities and reports asset value. reaEzed & unrealized 
capital gains, adjusted cOSIS (for stock dividends). and MORE!! 

PARSONS SOFTWARE, DEPT. A 
1 1 8  WOODSHIKl:. DRIVE 

PARKERSDURG. WV 16101 
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TO" ; : INPUTHS: SOT01 9121 
1 8121 . PRI NT&!225 , " HOW MANY ROUNDS D 
o YOU W I SH TO PLAY " ;  
: I NPUTRO 
1 90 CLS� 
2121121 PCLS: �ORF 1 =l2If064STEP4: LI NE ( F  
1 , 12I ) - ( 1 9 1 +F l , 1 92 ) , PSET : L I NE (F l . 1  
92 ) - ( 1 9 i +F l , I2I) , PSET: NE X T : FORFl =6 
BT0235STEP4 : A=255-F l : A l =F 1 -64: L I  
NE ( Fl , I2I ) - ( 256 , A ) , PSET : L I NE ( A , I2I ) ­
( I2I, A ) , PSET : L I NE (I2I , Al ) - ( A; 1 92 ) , PS 
ET: L I NE ( 256 , A l ) - ( F l , 192) , PSET : NE 
XT 
21121 L I NE ( I I21I21, 1 56 ) - ( 1 56, 1 7121 ) , PRES 
ET, BF : LI NE ( 36 , 1 23 ) - ( 22121, 1 4 4 > , PRE 
SET. BF: LI NE ( 37 , i24> - (2 1 9 , 1 43 ) , PS 
ET , B  
22121 A�RND ( -T I MER ) : L I NE ( 65, 9 > - ( l B 
4 , lI2l9I , PRESET , BF : L= 1 6 : FORF 1 = l TOl 
6 : N  ( F l )  -F l :  NEX T :  FORF1 - 1  T01 6 :  A-FiN 
D ( L ) : T-N (A) : N ( A ) =N ( L ) : L=L- l : POKE 
999+Fl , T :  NEX T :  FORF 1 = 1  T01 6 :  N ( F 1 ) = 
PEEK ( 999+F l ) : NEXT 
23121 FORF1=I2IT03: FORF2=I2IT03: A=N ( F l  
*4+F2+ 1 ' -1 : Q=ASC ( M I D$ ( CB$ ( A > , RND 
( 6 ) , 1 » -65: FORF3=I2IT01 3 : PDKE212125+ 

F l *768+F2*4+F3*32 , AZ ( Q, F3 > : NEXTF 
3 , F2, F l : L I NE ( 38, l 25 ) - ( 2 1 8 , 1 43 ) , P  
SET , BF : PLAY"T25L25BAGFEDCDEFSAB" 

G E T  T H E  M O S T F U N  

A N D WO R K  F R OM 
Y O U R C O CO 

GOLF: P LA Y 18 HO L E  S AT 

A N Y T I M E 1 T O  4 P L A Y E R S  

G R A P H I C S A N D S O U N D 

$ 1 9. 9 5  C A S S E  T T E  

$ 2 4.95 D I S K 

LOAN M Y N D E R : 
F I G U R E 

P R I N T  

S 1 9.9 5 
$ 2 4. 9 5  

L O A N  V A R I A B L E S 

A M O R T I Z A T I O N  

C A S S E t T E  

-- D I S K 

E X T E N D E D  B A S I C  R E Q U I R E D  
S E N D  F O R  C O  M P L  E T E  

P R O G R A M  L I S T 

A C C E S S  P R O G R AM M A RK E T I NG, LTO. 

P O  B O  X 2 3 2 7 5  
C H A R  L O T T E, N C  2 8 2 1 2  
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: SCREEN l , 121: T l MER=12I 
24121 T I - I NT ( T I �ER/6121 > : tFTI >TC GOS 
UB26121 
25121 TT= I NT ( T I /3121) : T2=TI -TT*3121: L I  
NE ( 38+T2*6, 1 2S+TT*3 ) - (44+T2*6 , 1 2  
7+TT*3 ) , PRESET, BF: eoT0241 
26121 ONGH+l GOT027121 , 28121, 29121 , 3121121, 3  
1 121, 32111, 33121 . 
27121 DRAWM 1 S : FORFl = l T02 : FORF2=I2ITO 
I : SCREEN l , F2 : PLAY "OST255L25SBFA" 
: NE XTF2 , F l : SCREEN 1 , 0 : CH= I : TCE1 24 
: RETURN 
281/1 DRAW" CI/IXMl $; C:5" : CHE2: TCE I 49 :  
RETURN 
29121 DRAWS3$ : FORF l = l T02: FORF2=fIlTO 
I : SCREEN 1 , F2 : PLAY"03FCa" : NEXTF2, 
F l : SCREEN l , I2I: CH=3: TC=154: RETURN 
3121121 DRAW" CI2IXS3$ ; CS" : CH=4 : TC= 1 69 :  
RETURN 
3 1 0  DRAW91 $ : FORFl = l T02: FORF2=0TO 
1 : SCREEN 1 , F2 : PLAY"02EDAoi : NEXTF2, 
F l : SCREENl., fiJ; CH=:5 : TC=1 72 : RETURN 
320 DRAW"C0XSl $ ; C:5" : CH=6: TC=l 79: 
RETURN 
330 SOUND l , 2121: CH=0: TC= 1 1 9 : DRAWAP 
. : RP-RP+l 
34121 A$-INKEV $ : I FA.< >CHR. ( 1 3 ' THEN 
340 
33121 CLS : PR I NTt!73 , " ROUND * " RP; : FO 
RF l = l TtlPL : PR I NTt! 16121. NA. ( F l ) .. . .. : P  
R I NT " HOW MANY POI NTs D I D  YOU GET 
" ; : I NPUTA : SC IF 1 ) =SC ( F l ) +A: NEX T : O  
NC GOT036121, 370 
36121 FORF1 = I TOPL : I FSC ( F l ' =>HS THE 
N43I21ELSENEX T : GOT03BfIl 
37121 I FRO=(RP THEN43121 
380 A=1 
39121 CLS: FORF l = 1 12124TO I I 1 9 : POKEF 1 ,  
1 2B : NEXT : PR I NTlll l a , "ROUND " " RP; : P  
R I NT@6S , "PLAYER" ; : PR I NT@9Q1 , "SCOR 
E " ; : PR I NTGl96, STR I NG$ ( 32, " -" > ;  
400 FORF1 =A TOA+S : IFPL(F I  THEN42 
aELSEPRINT@64+ ( F 1 �A+ l l *64, NA$ ( F I  
) +STR I Na$ ( 26-LEN ( NA$ ( F 1 ) ) , " - " ) ; : 
PRINTt!92+ ( F I -A+ I > *64 , SC (F I ' I : NEX 
T 
4 1 121  I FPL }A+5 THENA=A+6: aOT039121 
42a GOSUB3S: PR I NT " THE CUBES ARE 
BEI NG SHUFFLED FOR THE N 
E;XT ROUND" : GOT0220 
430 CLS7 : PR INT@234 , " F I NAL SCORE" 
; : FORF1 = l T03121Q1I21: NEXT : I FPL=l THENC 
LS: PR I NT@64, NA. ( 1 ) " ,  " :  PRINT"YOUR 

F I NAL SCORE WASUSC ( 1 )  "PO I NTS I N  
" RP "ROUNDS . " : PR I NT : PR I NT : 60T049121 
440 11=0 
45121 A=I2I: FORF I -PL T02STEP-l : IFSC ( 
FS ( F l » >SC ( FS ( F l - l » THENA= l : A l =F 
S ( F l ) : FS ( F l ) =FS ( F l -l ) : FS ( F l -l ) =A 
1 



460 NEXT : I FA=liHEN4�0 
470 A-l 
480 CLS : PR I N T "  PLAYi::R " ; : PR I NTI!! 
26; " SCORE " : PRI NT@32, ST R ING. ( 32, " 
- " } : FORF 1 ==A TOA+5 : I FPL( F l  THENGO 
SUB30: GOT0490ELSEPRI NT@ ( F l -A+ l ) *  
64 , NA. ( FS (Fl » : PR INT@26+ ( F l -A+l ) 
*64, SC ( F S ( F l » : NE X T : GOSUB30 
490 I FPL >A+5THENA==A+6: GOT04B0ELS 
EPR I NT " DO YOU WANT TO PLAY AGAI N  

( Y/Nl .. : I NPUTA. : I FA ..... Y .. THENRUNE 
LSEEND 
500 CLS: PRI NTE!73, " INSTRUCT I ONS " :  
PR I NT :  PRI NT "  EACH PLAYER W I LL N 
EED A PAPER AND PENC IL . " : PR I NT : P  
R I NT "  THE OBJECT OF THi S  GAME I 
S TO L I ST AS MANY WORDS AS POSSI 
BLE W I T H I N  A G IVEN T IME L IM I T .  
WHEN A WORD A FOUND, I T  I S  WR I TT 
EN DOWN . " 
5 1 0  aOSUB3� . 
520 PR I NT : PR I NT "  WHEN THE T I MER 

STARTS, EACH PLAYER SI::ARCHES 
FOR WORDS OF THREE LETTERS OR 

MORE. THE T I ME L I M I T  FOR F I ND I N  
e AS MANY WORDS As POSSI BLE I S  T 
HREE M I NUTES. S IGNALS ARE SOUN 
DED AND FLASHED WHEN ONE M I NUTi:: , 

30 SECONDS , AND" ;  

Introducing - MORE Quality Software by MSI. 

Featuring • COLOR FINANCE for the Color 
Computer - 32k Ext Disk req-q. $59.95 
Features include: � 
.. user Friehdly - No programming knowledg� 

required 
• Fully documented/ Easy to use 
• Maintain up to 2 1  Asset, 2 1  Liability_ 

and 54 Expense Accounts 
• Print Options (Account Statements, Budgets, 

Trial Balance,  & MOREll 
• Backup/Restore To Cassette Tape 
,. Large 42 x 32 screen display 
* Sample Session Included for Fast and Easy 

Instruction. 

DElKER 
ijl !�;I � 

ONLY $59.95 
exctusively from 

Delker Electronics, Inc_ 

(Dealr:f i nquirins welcome) 
Delker Blectronics. Inc. 
P.O. Box 897 
Dept n 
Smyrni1, TN 37167 
aOO-2SI -S00R 
615-459·2636 IT"nn .... el 
TN 800-545- 2502 
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530 PR I NT " lfi1 SECONDS ARE LEFT . " :  
PR I NT :  PRI N T "  THE ' Ii! ' I S  FOLLOWE 
o BY A ' u ' FOR THE REASON THAT 
' Ii!' I S  AL- WAYS FOLLOWED BY A • 
U '  I N  THE ENGL I SH LANGUAGE. ' Ii!  
U '  COUNTS ASTWO SEPERATE LETTERS 
. " ; : GOSUB3fi1 
'540 pRI NT : PRINT" WORDS ARE FORM 
ED BY L INK ING ADJACENT LETTERS 

TOGETHER. LET- T�RS MUST J O I N  I 
N PROPER SE- QUENCE TO SPELL 
A WORD , THEY MAYJO I N  HORI ZONTALL 
Y ,  VERT I CALLY, OR HOR I ZONTALLY. 
M 

550 PR I NT :  �INT" NO S I NGLE LETT 
ER MAY BE USED MORE THAN ONCE A 

WORD, BUT I F  THERE ARE TWO LE 
TTERS OF THE SAME TVPE I N  D I F  
FERENT POSIT HiNSOF THE GRI D ,  BOT 
H MAY BE USED •. " :  aOSUB30 
S60 PFU NT : PR I NT " ANY WORD, W I TH 

THE EXCEPT I ON OF PROPER NOUNS, 
I S  ACCEPTABLE, AS LONG AS I T  CA 

N BE FOUND I N  A STANDARD ENGLI SH 
D I CT I ONARY. " :  PRI NT :  PRI NT "  PLUR 

AL AND S I NGULAR NOUNS CAN BE WRI 
TTEN DOWN AS SEPERATE WORDS, 

AND BOTH W I LL RECIEVE " ;  
570 PRI NT " FULL CRED I T . " : GOSUB30 
580 PR I NT : PRi NT " WHEN THE T I MER 

STOPS , EVERYONESTOPS SEARCH ING 
FOR WORDS. ilNE AT A T I ME, EACH 
PLAYER READS H I S  L I ST OF WORDS. 
I F  ONE OR MORE OTHER PEOPLE CON 
TAiN THAT EXACt WORD ON THEI R  L X  
ST, THE WORD I S  CROSSED OUT FROM 

ANY L IST THAT " ;  
590 PRINT"COIliTAI NS THAT WORD . " : 6  
OSUB30 
600 PRI Nn PR I NT "  THE COMPUTI::R W 
I LL S I GNAL YOU TO ' ADD UP POI NT 
S '  • THE SCORI NG GOES AS FOLLOWS 
: " : PR I NT@ l l:> l , "WORD LENGTH" : PR I NT 
@ 1 92 , " :3 4 5 I:> 7 B OR MORE 
" : PRINT@257 , " f'>O I NTS " : PR I NT@2BB. " 

1 1 2 3 5 1 1 "  
6 1 0  PR I NT : PR INT" ONLY COUNT WOR 
DS ON YOUR L I ST THAT HAVEN ' T  BEE 
N CROSSED OFF . AFTER YOU ADD UP 

YOUR POI NTS FORTHE ROUND, PRESS 
( ENTER > " : GOSUB30 

620 PR I N T :  PR I NT " A GAME: I S WON 
AFTER A PLAYER HAS E I THER EQUAL 
LED OR TOPPED A CHOSEN H I GH SCOR 
E OR BY THE Pi::R-SON W [ TH THE H I S  
HEST SCORE AFTERA CHOSEN NUBER b 
F ROUNDS . u : PR IN T : PR I NT@224 , ,,---­
--END-OF-I NSTRUCT I ONS-------u j 
63� GOSUB3�: RETURN 
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+ 
By Roger Swag 

In the December :ShUl' of the Rainbow, I presented a 
progrME t hat would patch Radio Shack', EDTA S M ­

canridge t o  :;torc program, o n  di!ik instead 0; o n  tapc 
S i nce then I have added a who le host of new feat u re:. 10 my 
patc h progra m .  �O\\ 1 wo uld like to p res-cnt Super Patch. an 
ent irely new pdt eh program. It 1!'i s ho\v n i n  Li:.ti ng 1 .  

What ooc, Supe/' Patth do, you as k'! Lot, o r  th:ngs, I t  
patchc:-, the Ec ;uJr so th,a t )  oU may luad or write ::,ou rcc codt" 
to Ji\lc I t a Iv) allows you t o  assemble your prugram:. 
directly onto disk. as well as v{: rify any disk fiil. .. 

Super Patch modific-:-. Z B U G  �o that yt)U may loud a block 
of memory fror1'1 dj,k. c it hn normally or offseL It a lso 
aliows you to write any block 01 memory to di'ik. as wei( as 
d isp lay a file d l �'cctory of an) drive on :hc screell or t he 
prlnl�r. 

Super J>mch abo pro\ldt''\ mally min or fea:ures J!ld con­

veniences, I1<Hr,c!J a repe"a l ing keyboard, cus(om cursor and 
automatic '\L"!ettion of thL' default disk driv(' and primer 
baud rUK 

To add ail these I'ealll n.::s I 0 EDT AS \-] +- , we must ma kl' it 
reside in 10\\' mcnwry, T ransferring it Hom RO�1 to R A M  

a l lows u s  to alter sectionSc of code, a nd to insert \I.'holt! nl'W 
routines, tlni"(.Htunatcly, moving EDTASM+ lO R A M  e::ns, 
up a 1 m  ot our memory that could otherwist! he used for 
program storage, 01� ,j norm,,'!1 �12 K  Color Cdmp u tcr j OU 
win only have ahout 1 7 K  01 storage space fnr your soun .... c 
code, 

However. ih;s brin�s u,* up to ,,"\'uper Palch :\, most pO\VeT� 
ful feature. It �llppn!'ls 64 K :  H you have imlai:ed the 64K 
modifica :ion i n  your eorn p c t.:r. or if you purchased your 

(Ruger ,SchraJ;:. tJ high _\(lwol senior, enjo I's ;nJr/..'ing 
h'irh rhe CoCo and writing Jor the Rainbow. Ill' also 
(h'\i,<;!ls and trans(l11es prdgr(}rnS lor Adt'Nliure 
inrernmiona/') 

machine after approximately October, 1 982, Super Patch 
w i l l automatlcall}' usc all of your system's memory, giving 
you about 49K of space for your programs, But don1 frel if  
vour co m put er doesn't have Ihe 64K abil ily�Super Pal<h 

win ')til: work fine, 
H crc's how to use Super Parch t o  create your enhanced 

v""ion of E D l  ASM+: FiN, insert you r EDTASM+ ear­
lridge and t ur n  on you r  computer, When the signAon mess­

age a p pears, go into ZBUG and en!er U COOO 1000 27FF. 
Thi, will wpy Ern ASM+ i n t o  low memory, "'h<rnlw onal 
patched program wi l l  re,ide, Dump a copy of it onto lape by 
cntcrin," P EDTASM 1 Il00 37FF 1000, 

NCXl, return to th e Editor and enter the source cnde 
shown II� L!\!ing I .  �ot!CC the section labeled Program 
Customilation. There arC" :.everal deci�ions you VviH have to 
make based t)!1 YOllr own per�onl::l l preferences and the 
eLju ip mcnt you have. Let's lonk them over: 

Your first opt ion is the cursor forma�< ThL' program as It 
ap:pea r� in :hc l ist ing wi1\ give you a red blinking cursor. 
How('\-cL the eom:nenl lines show i h n:e other types of cu r� 

\or you may u�t:. LL't':i �uppo�e t h a t  you would rather have a 
sO)ld h lack cursor than a b linki ng red one, You would insen 
asterisks t o  make li nc:> 20 and 2 1  into comment l ines,  and 
n:r:jmc the HS�l'r:sks from Enes 26 and 27, 

1 hl' next opti on is ;,he defa u l t d rive, Any time you tlrc 
dskcJ :'01' a filename and you d on't specify a d r ive nu mber, 
the defa u ll d rhe wil l  be used . Si nce 1 only have Doe d rive, 
)'('1"1) !THI$I he my default .  However, if you have two drl ... 'es, 
you might fo,d it more conveni::nt to have d rive one as the 
dda"IL 

T hl..' next option is the :.tatus nf thc verification �ys1e:n As 

l ist.:-d . the program will verlfy I..'very sector that is ever writ­
ten on t il,,· d isk,:tte. This is a gout! precautionary measure, 
but i t Sl l'\VS do\\' n wrile operations by about 50 pefcenL The 

choi ce hl'hH'er: s peed and safety is all your�, This. won't 



affect the speed of read operat ions, such as load ing source code. 
The next option is the printer's Baud rate. If you have a 

Radio Shack printer, you will probably want to select 600 
BaUd. But if you have a printer that doesn't operate at the 
standard 600 Baud, you may use this opt ion so that you 
won' have to POKE the Baud rate constant each time you 
want to use your printer. 

The remaining options relate to the repeating keyboard. 
You may want to try various combinations for RA TEl  and 
RATE2 until you find what is most comfortable for you. 
Some people may not want certai n  keys to repeat, so the 
final option allows you to keep the ENTER, BREAK, and 
CLEAR keys from repeating. 

After you have selected all  of your o ptio ns, enter the rest 
of the source code shown in Listing I exactly as it appears. 
Assemble it onto tape directly after the copy of EDTASM+ 
you made from ZBUG. Save the source code right after that. 
You may want to look it over or modify it at some future 
time. 

Now you are ready to put everything on disk, so you will 
need to connect your disk controller. Please turn off your 
computer when you remove the cartridge and insert the 
controller. You should always play i t  safe and shut off the 
computer when you .xchange cartridges. 

Rewind your cassette tape all the way and turn on the 
computer. When the Disk: BASIC sign-on message appears, 
enter CLOA DM to load the RAM version of EDTASM+ 
saved from ZBUG. but don't execute it yet. When OK 
appears, type CLOADM again to load in the assembled 
patch program. Don't execute it, either. The patch program 

+ GRAN D SLAM B RI D G E  o 
SHARPEN UP YOUR BRIDGE GAME, COM· 
PUTER BIDS YOUR PARTNER'S HAND AND 
PLAYS THE OPPONENT'S HANDS. RAN· 
DOM HANDS DEALT EACH TIME. CARDS, 
TRICKS, SIDS, AND CONTRACT SHOWN 
ON SCREEN. � 
32K CASSETTE $19,95 (11,)\ 

RAINBOW 

S STOCK OPTION STRATEGIES S 
DEVISE YOUR OWN STOCK OPTiON STRAT· 
EGIES. COVERED OPTIONS, STRADDLES, 
CALLS, AND PUTS. % GAINS A N D  LOSSES 
VS. FUTUAE STOCK PRICES GRAPHED I N  
COLOR. EASY T O  USE, NO DATA SASE RE· 
QUIRED, JUST ENTER FROM KEYBOARD, 
MENU DRIVEN. 
16K CASSETTE $14,95 � 

FlAtNBOW 

... -...... � .... -------

SEND CHECK O R  M O N EY ORDER TO: 

GREENTREE SOFTWARE 
P.O. BOX 97 
G R EENWOOD. IN 46142 
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will overwrite various sections of EDT ASM + as i t  loads, 
and a block of new code will be added on. 

When OK reappears, you are ready to save lhe fi nal 
prOduct onto disk by entering SAVEM"EDTASM", 
&HEoo,&H37FF,&HEoo. Save as many copies on different 
diskettes as you like. 

Now enter the program in Listing 2 from Disk BASIC and 
save it on your diskeltes right along with EDTASM + .  This 
is a utility to transfer SOUree code files from tape to diskette. 
You will probably want to tran.fer the source code from 
Listing I right  away, before you forget which tape you put it 
on. 

Your Super Patched EDT ASM+ is now rcady to usc. 
S imply type LOADM"EDTASM ":EXEC and p res. 
ENTER to load it. It will reside in memory from $Eoo to 
$37FF, and use memory from $3800 to $39FF for internal 
use. A l l  memory from $3Aoo on up to $7FFF, or $FEFF on 
a computer with the 64K capability, will be available for 
your program storage. 

Super Patched EDT ASM+ is completely position inde­
pendent, so you may load it offset. For example, the com­
mand LOADM"EDTASM",& H I OOO:EXEC will load 
EDTASM+ into memory from $I EOO to $47FF, and 
memory from $EOO to $IDFF will be left untouched. You 
could us. this memory for graphics pages. assembling 
direct ly into memory, or whatever you wish. 

The I., W. V,and A command s  of the Editor have all been 
modified. To load source code from diskette, press L and 
ENTER. You will be prompted 10 enter the filename. Any 
filename valid in BASIC is valid here, but don't enclose it i n  
quotes. Also, i f  you d on't include a n  extension, none will be 
used. An extension isn't mandatory, but I would recom­
mend that you use the extension {SRC for all source code 
files you crcate. 

Finally, if you don't specify a drive number, the default 
d rive will be used. Once you cnter the filename, the source 
cooe will be loaded . 

The W a nd V commands work in much the same way. All 
Ihe V command does is merely open the file and immediately 
close it. This verifies that a file does indeed exist and that 
there aren't any serious problems in the diskette�s directory. 

To assemble a program , type A and any assembly 
switches you would like to use . Then press ENTER. U n.!ess 
you specify the 1M or NO switches, you will be prompted for 
the filename. You should give any program you assemble 
the extensJon / BIN, but, as always, no extension will he 
assumed if you don't specify one. 

As lines of assembled code scroll across the screen, the 
computer will pause every now and then to write a sector 10 
the d iskette. You may press BREAK to abort the assembly, 
but you will have to wait a few seconds for the compuler to 
first close the disk file. 

A word of caution is in order. Never press the Reset 
button while the red light on any of your drives i s  on. If you 
were 10 press Reset while the computer was writmg a sector 
on the d iskette, you would probably have to reinitialize the 
entire diskette with DSKINJ. This applies to aU situations, 
not just when using EDT ASM+. 

The L, P, and V commands of ZIlUG have also been 
modified. About the last one, the V command , a word is in 
order. The unpatehed version of EDT ASM+ on eartrid!;c 
hasa V command in the Editor and a V command i n ZBUG. 
Both do the exact same thing: verify a tape file. As we have 
already d i scussed, the Editor's V command has been 
patched to verify a disk file. ZBUG', V command, however, 



has been transformed into a whole new command for dis­
playing file directories. M ore on that later. 

To load a maehine language program or block of memory 
from ZBUG. press L a nd ENTER. You will be asked for the 
filename and the program will be loaded. You may specify 
an offset directly afterthe L, if you wish. For example, L 100 
will load lhe program offsel by $100, or 256 byles. 

To pul a block of memory onto d iskette, press P followed 
by the starting address, the ending address, and the execu­
tion address. You will be asked for the filename and lhe 
block of memory will be written. This command may be 
used to duplicate programs (no pirating p lease), save blocks 
of data, and so forth. As an example, the command P 5000 
6000 5200 will write everything in memory from $5000 
through $6000 onto diskette. The program will begin execu­
tion a t  $5200. 

The F command will display a directory of all files On a 
particular diskette. To display the d irectory on the screen, 
type in FS and number of the drive containing the diskette. 
To print up the directory on your printer, typein FP and the 
drive number. In either case, you may leave out the drive 
number and the default will be used. 

You may press "shift @ " to freeze the display Just as you 
can WIth the ViR statement in BASIC, but don'( press 
BREAK! Doing so will  return you to BASIC. If you forget 
and do press BASIC, press Reset to reenler ZBUG. 

From ZBUG, you are not able to examine the BASIC and 
disk system ROM's. Instead, you are able to examine the 
upper block of 12K RAM that usually isn't accessable from 
BASIC. If your computer doesn't have the 64K capability, 

' » ----)A I T E N T I ON 5809 HACKER S (- - - - « < 
2 2 WE NOW HAVE 2 CONVEN I ENT LOCAT I ONS ! !  

! l  COI.O/t�f18 I'IIU 1.1<1,11, q p,["l�£ !lBS IoIITtt [tij:!i£ fil'rf�l;;SiJ �to 3U' OJ l2IiE IWU), 
oJPLCWll/fC, OOIo4il.OtIOll'!a, 11«£'1'_, f>ICTIJREIi, ;>� I'lIiiG nUIi. 11P1LIr;G LIST OIEHf./lf'T1""'. 
"l.US nClfij: . C,.. /!IE t:.uSHlIIlUD, � l r r  .. /'I , .. AWiIiMl..l' " /!WIre:, R£CI..III&:S 6ot1C CDCD. 
i DIS';: OIilIIJES. �a �ro �U! fIOllE" (n.EfI:io£ �f'fClfY YOUII roru:" rTJ'f) • .  'J:'iII •• 

2J SI.lI"U! ililit: 1Jf!"uy' ",,'f!' US£f;l FfiU:lIOl-r IlSS£*'f Lff'I"'-"tl£ Uf/Lln f/'flr rw£s 
�IH l,I'fl1 P !lIM( I'\LOi IiM)UI !'I/tS TO U »:JiJ'O f() fIE tllil.J£IJt<U, , .�.8Ia DJSIIi 

:I) CCP-OUflf'> I'O:.J.1lo.IS 0tI1f nl [QT fiiE1R ,.;-11,£$ CDL\lII lK.ItEEI'I TO t' C-l:l.P-I I!l I1Il,.T£il 
1101 .Jt' 10 � �(lP\; I" 1¥'1 PI'IllrlOP Llli!J fTOt I,. M;SO. t.ft�" !)J;,jI; (til! ��!';. 1J'2:i. 1IIlt 

"11 1'Il!'I1T;:lJi: £'IIIp,EI H  fHIII<!1,ES LH: 10 LSi B IQI1J ral" '¢l ,'Vlt£ Rf tl'tr,E"r£�Ci:. 
... \.ItS �!SP P1CTUA£t, "<IIi> IXN'UU: FCfiI 0lUIff .. � , � t'iU010. Ri:WIRfS 
Nl S!1.CiI'lII'lG. (fl/;'( rp lKSlr.ti., A.L.� 8OIt! � ,., NiOtO to BE 
tlOO!<£O til" SJ:AA.tl'll<.lllUSl.1'j tI>Jli ili 1"':: K$T "" \Ifi t'tU4) Yf;L �.W 

'0 aJl..Of<Ul!VE' I't1E lIltSf .il'\P8r TllR"Ult!:ArtQO f'iIIQ� fJJAl"'£-�1"UQ; SUTilI 
H.-ro ' W1III' � ".i,,/J "lllIfotO:. F£flfillt£.!i """tlHlfS tO�, �. 
"fill'll SUHUI, !itJt.(lI.1. unR, I I &'  fO !2W 1!It1aJ, �Xl.'WF i'fIOfOCOL, It£(UU( Ul-I/&S WiI"f'I:.:t::s. !JI'u( ilUfTfII 1tID ro«ii , �Vf!jLf!rfLJi Cf'I UfHf;k !!Wf\I'�(;j, UR IHt.I". '"""t3.,::1 

6) (i�K Ut'lIMOf K i t .  �i1 � ll--e.w: ""11 a<TI"S t ... �) to tttl>flttJer uulS .  ."I�.� 
?l ilj;MTf fillnlMfll IlIIJIJLft '.l.ilI. I'l-WlI.!S IlrE TU OI"iJql:(E f'llS OlUl �1WrI fON;IT�tt 

rDrl'UTEIIOfPtll� \,11/1 � � tIOOfM. rill R!iIli(flbLY l,.,..c:. DISK CIt i:AliS. .:JIj.1i8 

·-WRITE ftIR f1 �T£ tA'U!I.PCl--
"IIi AI-� oS;lil.l. �I� fNtS, tlWiT CIJI.Ilfl5, DlSi!; PltJVfS, ('-'f$, q.,JF,::, I'El'fllfll"l 
..u"ORltP(S • fI/.lfI'E. _.,i'lli PEI\l..ERS rm.t flOE" sysr(ll$, J ..... , Sl'fCtfllJn �JE(r5. JI'1'I.. 

' UTWii<.S , 11£1'lL(1'lti 1f'lllJjlO'J£5 ItNl ffD. PlfflGf RlIfI '1/ rat< $MIPf" "l'I, t",D,O, DiII'.A 

fBAiT COAST) 
LOGICAL. COMPUTER PRODUCTS 

P.O. 90X 12&-$121 
ARLINGTON MA 07114 

88S/MQO£M-(617) 648·5809 

(WEST COAST) 
SfLltON RAINBOW PROOUCTS 

1111 W,!L CAMIHO REAL SUrnt 100 
SUNNYVALE, CA 94081 

8DS/MODEN-141N'1) 133-tl8(l� 
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looking at this upper block of memory may give strange 
resu Its. 

We've now covered just about all of the fealures provided 
by Super Patch. To summarize, only the L, W, V, and A 
commands of the Editor, and Ihe L, P, and F commands of 
ZBUG have been modified. Everything else should operate 
as it always has, except for the new cursor and repeating 
keyboard. 

Now I have a puzzler question for you. If you look at 
a d d resses 5>E25C through $E269 of the unpalched 
EDTASM+ cartridge, here is what you will find; 

LEAX OBE33,PCR 
LDA 18E 
STA .X 
LDU 18F 
STU I,X 

This routine is executed by ZBUG just before printing the 
BRK @ message whenever a breakpoint is encountered. 
Does a nyone have any ideas as to why Microsoft would 
make ZBUG attempt to write to the Color BASlC ROM? 

This article represents the start of a new series of articles 
about somewhat more advanced appllealions of assembly 
language. If you have any topic suggestions. or if you have 
any qucstions aboul Super Patch. feci free to drop me a line. 
My address appears at the top of the first listing. Please 
include a self addressed, stamped cnvelope, and J will 
respond as promptly as possible. 

Listing 1 :  

j�j'l ••••••• tt ••••••••••••••• ttt 
@iiB2 . SUPER PATCHEij EijTAS�+ t 
'�jJ ••••••••••••••••••••••••••• 
31m • 

Roger 5chr ag 003'5 .»y: 
j,j@b • 
e�0f7 • 
m@B • 

2&5� Manninq Avenue 
Los A�ge:es, CA 90025 

m09 .Final revision: 5105iB3 
j,m t 
��'11 t •• Prolram Custo�i zitlDn ••• 
0fjl2 tFor each option, alternatiVeS are 
0e'13 tsho.n bel ow i n  co •• ent l 1 nes. teel 
81114 tfre. to .ub;tit"t. th.s. lor your 
S�t5 .own) ,l tern,tiYe, ,ccording to your 
Stel h  .personal orefer.nce, 
@0e J7 • 
0mS , 

1�019 -Cur,or format 
13lJ2t CURSOR EQU $60 P.e� cu"or 
Se821 eUNK £GU m Bl inKing 
eBI22 'CURSOR EGO tFF Red cursor 
e0m .BllNK Eeu t06 Nor b l i nkrng 
�0eZ4 -CURSOR EQU t.& Black cur'Dr 
00�15 .8Ll�K !:QU m 8� !nkinq 
80Sl1 -CURSOR EGU m Black ::urscr 
00m .BLlKK EQU $00 Non b l i nk I n g  
00028 • 



ssm I 
00031 IWhich drive i s  the default drive 
9S13l DEFALT EQU U Drive mo 
tem IDEFALT EOU $ 1  Dri v e  one 
I"3J I 
9"34 t 
10135 tWhether or not a l l  Nrite operations 
'1136 tshoul d  autoMat ical l y  be ver i f i ed 
f0t31 YERIF EQU $FF Verify everything 
08838 1VERIF EQU m Don ' t  verify 
00m t 
'6048 I 
08041 tPrinter ' s  baud rate 
'11942 BAUD EQU U 
08143 '8AUD ERU $57 
" j44 tBAUD EQU SSE 
,em . 
" '46 I 

9600 baud 
b011 baud 
ljj baud 

0�041 'How lonq you �Ult hold do.n 8 k!y 
.0048 tbefor. it ,tartl repeat ing 

08149 RATEI EQU liE Half . s"cond 

00050 IRATEI EQU $IF Quarter �f a second 
dB0�1 'RATE! EQU 13C One whole !ltoM 
10'�2 t 
10m I 
" '54 IRate at WhICh the keys repeat 
18055 RATE2 EQU m Hedi UI 
'0056 IRATE2 E9U $12 Fast 
@Im IRATE2 E9U $0b Slow 
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.0858 I 
eem t 
8&80' INhich keys have the repeating leature 
"'61 REPRES EQU m Every key repta!! 
" '62 fREPRES EDU $3F Every keV rep.ats 
'''63 f EXCEPT: Enter, [lear, and Break 
.8164 t 
' •• 65 t 
'8866 '[hange the .i9n-on lIssage 
.em DRS UB56 
0.068 m ISUPER PATCHED EDTAS"' t .  01 
.8169 FCB UD Carraig' return 

'8m FCC I IC) DY "ICROSOFTI 
80871 FCB tAt Ter.loilor 
'11012 I 
'li813 I 
••• 14 tFix an apparent bug i n  Zbug 
.0815 ORB $2D4E 
" 016 LEAl S326A, peR Load SNI vector 
80m , 
@0018 • 
'.079 'Change toe I l l ename handling syste. to 
0009' tal l ow the user to enter lul l disk lile 
.009l Inames fin the F ILEHA�E/EIT:n lora.tl  
'.882 DRS USE. 
8.883 LBRA FNA"E 
110.84 I 
8.885 • 
.eea • •  Change reference. to device i-I ftlpe) 
8.081 Ito device Il (di sk) 
00.88 ORG U541 
8.089 LDB t1 
m90 ORS $1574 
19.91 LDB 1 1  
tBm DRS mAD 
8'093 LDA II 
9�094 DRS $ 1 5C» 
'8095 LDA U 
00096 I 
j0097 • 
0@998 '"ake th� Editor c l ese the disk l i l e  
@0199 'when .ccess to  i t  i s  caopl et. 

IImt DRS UB�2 
118101 LBSR ECLOSE 
em2 . 
18m • 
• 8104 '"Ike lbug close the Disk fi l e  
0111'5 'when access t o  I t  i s  co�pl ete 
IIlIm DRS mBS 
1191 97 LBSR ZCLDSE 
'01'B I 
�1189 I 
8111 1 9  IAt the riqht tiee, c a l l  a routine 
tli l l  Ito open the DiSk l i l e. i nstead of 
�1 12 la rout i ne to open the tape f i i e  
881 1 3  DRS ma1 Palches into 
0;11 1 4  LEAU ASSE�,PCR 
8m� BRA $ 1 5D1 the 'A" co�md 

G01 1 b  DRS 1 15BF Patches into 

ee 1 1 7  LDU ILOAD the "L' co .. and 



·.1 1 9  DRS ' 1 5C4 Patchts i nto 
ffll9 LOU '�RlTE the 'W' rOlland 
ff128 DRS t I m  Patches i nlo 
88121 LEAU LOAD,PCR 
9�122 
88m · 
"124 • 

BRA m07 the "V' command 

" 115 tAlltr the error handl ing routine to  
99126 '.ccount lor  neM error aessag!5 
99127 ORB $I 72l 

1mB L9SR ERROR 
.am CLR $I 

88m CLR H 

Comput • •  rror ,ode 
Clear some fl ags 

80131 LEAl ERRS,PCR Usl of menages 
'8m LBSR 1121E  Print erm lesuge 
10133 • 
0�!34 • 
89135 IFl< input routi ne 50 Ihal i f  you 
tB136 trespond to 'FILENAME?' prompt by 
110137 fh i ttin9 Break, you w i l l  be retur·,ed 
'8138 tto the Edltor or ZbU9 properly 
00139 DRS 1 1EF0 
10141 LBE& $ 1 m  
IBIH ' 

e0142 • 
00143 'Make Zbug's 'po com.and write 
0S!44 tiD disk, by usinO the ROM rout i ne 
03145 .th.1 nor.al l y  processes the B.,ic 

9914b +5t.I •• ent 'SAVE"" 
00147 OR6 11m 

110148 CLR IFFOE Selecl RO"� 
am9 J"P .CEAZ 
00158 GRS mAD 
118151 NOP 
.0152 NOP 
0�15j NOP 
ttl54 NGP 
a0155 ,op 
001 56 • 
110157 t 

us. ROM routi ne 
El l t!n.t • •  tap. 
F i b" ••• eh." 

001�8 ""ake l�ug ' 5 "L" cOMund :oad 
IB159 'fro; diSk, D1 using the ROM routine 
f&l.' tth.t noraal l y  processes the aasic 
B01bl 'statelent 'LO�D"' 
em2 ORG U .lF 
0@163 PSHS U 

j91.4 LOU .LOAD 

00165 LBSR I 1 5C9 

'0166 PULS X 
8m? PSHS DP 
@01OB CLRA 
0i11b9 TFR 
" 17t STl 
00111 CLR 
'0m ,SR 
00173 CLR 
10174 PULS 
00175 DRS 

A , D? 
103 
tFFDE 
• cm 
.FFOF 
DP,PC 
.31M 

The ollset i s  in U 
Put offset on stack 
Sel the filename and 
Open I i  1 .  for i "put 
Retrieve the off�et 
Save Di r.ct Page 
Clear the Direct 
Paoe register 
Store Ihe off •• t 

Us; RO" rcutin. 
Turn on 64K 
Restore DP & return 
E l i � l nate • lape 

HBJ Educational 
Computer Software 

-. 

The Tesl Preparation Series 
that combines Computer 
Software, Reviewlextbook 
and User's Manual inlo II1e 
most comprehensive Study 
Program available today! 

COMPUTER SAT 
Preparation 
apo,!.1 Fe.turn -1000 Eleclrnnlc V\U:llblllery·8ulldln, Fill" (;11'0 '5q CGmpldtr Drlil llBml 

Complete T8I1baok 
, " How  to Prttatt kif iht m� 470 
.J:' FuU-laDJih &ami-enter 

answer) ill GOmfJutef for install! SCOt· 
!no and diagnoSIS ·Complete verbal ami mam (3�Ot!es �Strategies far answet'l1lQ ..." kiM 8fqwettJolI 

lJIer's Manual 
-Claar, Slm�le dooornenialion .me" 
grales teldbook dlld software 

t::DMPiJT£R GAt Prepalalion fji •.• 
a'lMlalJitl1or A",,� with 4b1( 

t::OMPOltRN;rPreparation@ ..... 
available lor Applet' with 4811. 

Computer Software 
-Scorns am! tllnes YOUf performance 
'C3Iculales COI!f!1je llOard I!I.ll,llvaiefl! 500fe 
·Oiagnoses yeur stretl\lths and weali­

nesses In 15 k/!y 3reu nf Sl\l� 
·Prescribes sPetlhC drill and reI/lew 

Or! com�uter and in the t.KtbOOk tD 
improve: your scorl! 

Available For 
*TRS-8{l Madel 1 1 1'14' With 461<. 
.Appll.'A WItf1 4a!\ -19M'" PC 
• AUf! !IOO'" n;tOO � 
·ConUIOdOff. 64" 

COMPUTER GRE 
Preparation 
This prcgram re:/lS Olrepare 1,mder-
9r.ldu3tes fDr 1M GraCuale Rll(;orC 
Exammatlon 
·Apple<l wil� 48K -3 doubill-sided dIskettes wt!h G�aprllC 

Displays 
'HBJ's :lopular lext 't!CIIJ :Q Prepare 
lor tM GRE" -A:maIfv U:ld6rMlIldab!e: 'vwr frIend· 
If Jser's Manual 

COMPUTER ACT 
Preparation 
·<100 pa!le Iv! 'How t<J prepare for lheAcr 
·3 douOle-sided compllter lIiskettes 
·50 paic User's Manllal 
'Apple ' With 4SK 

FOR CREDIT CARlI ORDERS 
CALL TOLL·FREE 
800-543-1918 
(In Cahior1ra call colled: \619) 699-6335) 

Peast:!Ide S2.iX'l 1Dr tWUH'IQ (UPS delM!ry 
IJIin'lef:1jl !>loose altl ap;l'ical:1e stale R Ioc.i!I Sales I.iU lln5litU1Jon� must SlWd puNtoJse OI'd@f\()IN 1Ji1fOO, I orrer-�!'iCIeIl1o CootirErmll l.I$Aand ,Qmaja, o �r����!�� J��:���:n��; CA 9210· 
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" 17b 

0'171 _ 
lIm t 

RTS Fi len ... ched 

" 179 tChange Ibug's 'V' cD •• and into an 'F' 
IB18& -cotland "hich does a disk directory 
10181 ORS '2EAB Zbug ' .  cOlMand table 
'1182 FDB nI H2D4E Mdr!!s 01 cDuand 
"183 FCC IFI Chang. 'Y' to 'F' 

0'je� I 
fIIBS _ 
•• IB6 "Ni pe out iO •• cal l s  to tape r,l ated 
" IBl troutl ne, i n  RD" that ire no lOnger needed 
8lJ1BB ORG .14Fn 

01189 NOP 

89191 NOP 

HI91 NOP 

"192 ORG '1628 

"193 RT! 

fIll94 , 

ems . 
01196 -Alter the keyboard Input rout in. so 
'�191 'that WI lay dlline a custoD CUrSor 
'0198 ORG $1m 

10199 LOB ICURSOR Set cumr characler 
08200 EORB .BLlNK Bl ink  i t  i I n.cmary 
00281 • 
00282 I 
�02f3 tKak. EOTAS"' us. our routine. l nct.ad 
88204 to! thos. contain.d i n  the RO" 

"JUDE" 
A full text. commentary & Ref. 
study on tho Epistlo of St. Jude . 
It speaks to the heart of 20th 
century America. A must for Pas­
tors, Sunday School Teachers ,  
.'Jny serious stu.;k'!ut or the ·'WORD" . 
Re<t. ]2J( E . C . ll .  

cassette $1 3 . 99 Oisk $16.99 

l::.Jucil tiondl 3"9nmo l'':H.:k 
Books o f  the Bib1� (memory aid) garno , Bible 
character word scra.mble ga.� & " Who said 
That" Bible quote game . Req . 16K E. C. B. 

Cassette $10 . 99 Disk $13 . 9 9 

Church ContribUtion System. Reg . 32K e . C . B .  
Disk Only $49 . 9 5 

We Buy Quality Christian 
Oriented Software . 

ut-l Utility 
For line printer VII & DMP 100 

til '!l'CPET&Mr.:r�ll'1 .. ,"l;d<-f'\ll),1" ... 1. ... 1�J't'· 
1(1 "l1l'1t PUHTEP. VII (flJIiP 
10 ' L INE PRlrlTER 'I l l  I>UMF 

�ists programs generatlng 125 characters by 
90 lines. Req. lGK E* C . S .  

Cassette $ 14 . 99 Disk $17.99 

W" pa; y  frei<:;ht. 
C . � . D. ADD $ 2 . 00  
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QCS 
p.O.  BOX 11399 
Duncan, Ok. 73533 

(405) 255-5696 

.02.5 

mil. 

002.1 

002ee 

fil289 

mu 

S'2 1 !  
0f2 12  

'0213 
91214 

00215 

t321 6  

0.217  

10218 

.8219 

"221 • 
6.221 • 

nRB 

LBSR 

nRG 
LBSH 

DRS 
LBSR 

DRS 
LB5R 

NOP 
ORG 

LBSH 

HDP 
ORG 

LBSR 

NOP 

m�c 
INPUT Input frol a device 
U69C 
INPUT 
f155n 
CLS Clear the screen 
.1524 

K95CAN Scan the key�oard 

;1589 
mC�M 

fl57E 

DUTPUT Output t o  a device 

01222 .�odj fy 'Q' eOI.and to reenable RD�s 
,j223 +helorl ittel�ting to return t o  Basic 
.0224 ORG fIStS 

8f225 CLR ;FFDE Select He"s 
U22b CLR IFF40 Turn off di;k dr i v. 
U227 JMP IA'27 Juop i nto a •• ic 
00229 • 
88229 + 
00230 

00231 • 
0@m + 

ORG 

00233 tNeN entry point to EDTASNt 
&0234 START LEAX t3BFF,PCR Find bot to! of oe. 
00235 TFR ! , J  Round off  t o  even 
.023. CLRB Increment of UBi 
00231 STD SFF Set ••• ory pointer 
90238 LEAl �"l, PCR Use our OlIn i n!lrrupt 
.�n9 STl 'ItA Servi ce routi nls 
01240 LEAl IRQ,PCR Instead Df tnose 
00241 sn tl'D In the ROM 
86m LB5R S155a Clear the screen 
99243 LDB IYER! F  Set up disk system's 
B0244 ST9 $987 Yeri Healion systel 
G�24S LnB tnEFALT S.lec t which drive 
30246 S1B mA �i I I  b e  the delayj t 
0a247 LDX nAUn Sel ect the printer's 
00248 sn ;95 5erl al baud rate 
00249 LORA t I m  Enter EnTASNt 
mSi . 

00251 • 
g02S2 'Subrouti nes cal l ed b y  the progra .. 
00253 'p.tches to enable the oe. features 
�g254 • 
00255 + 
" 250 +Clos. any open disk I l l es 
'025) CLOSE CLR $FFOE Select RO�$ 
'9258 JSR teMB Use ROM rout 1 ne 

18259 CLR tFFDf Turn on b�K 

@'2b!I RTS Return 

enol + 
0&2bZ t 
21263 Patches lor the Ed l t or ar.� <cug 
�'2b4 eCLGSE BSR CLOSE C: "!e !i l.5 



102b5 LBRA 
S12b. lCLOSE 85R 
80267 LIRA 
.,2.8 , 
00269 , 

$1377 
CLOSE 
S1387 

Return to the Editor 
I:lose f i l es 
Return to ZbuQ 

" 27' 'Routine to allow you to enter a nale 
8f271 tfor the d i sk file.  Also, the address 
" 272 'in U is offset so that this progral 
'.273 'will reoai n  entirely posi t i on independent. 
"274 FNAME TFR U , O  Put address in D 
fl275 LEAU I',PCR Calculah the offset 
lim LEAU O,U  Add i t  to the addreu 
01277 PSHS U Save the address 
08278 LEAl PROMPT,peR " FILENAME'" 
" 279 LBSR 11m Print the prolpt 
08288 eLR 116  Clear input ,aunter 
10281 LBSR IIECb Get user ' s  i nput 
.8282 LOB .12 Get length of i nput 
00283 LDI m Set address of input 
08284 PSHS OP SlY. the Direct Page 
�02B5 CLRA Clear thl! Direct 
f02Bb iFR A,OP Page register 
08287 LEAY BACK,PCR Save a return 
" 288 PSHS Y Address on the stack 
&1289 CLR , -5 Lower th� ahck 
1029' LDA t95A Select the default 
"291 STA SEB Drive auober 

CY-BURNET-ICS 
Special izing I n  Educational Software 

For TRS-80 COLOR COM PUTER 
CLOCK ARITHMETlC-tor kindef98rten through third grade; auto 
load; menu selects hour. half hour, Quarter after, Quarlertill. randomiz­
ing by fifteen minutes, 5 minutes, or by the minute; computer shows 
time by CloCk face and student gives digital lime: H key and spacebar 
provide hour and min"lIe he1p;,..Q It;ey returns 10 menu, graphic and 
musical rewards provided. � 
SlOE 1-DRILL � SIDE 2-CLASSROOM TUTOR 
MINIMUM REQUIREMENTS 3Zi: EXTENDED BASIC . . .  $24,95 
MUL TIPLICATIOH DRILL-for second grade through high schOQI; 
auto load and menu driven {1 l( 1 thru 2: x 9, 1 '" l 1hru 5 ¥ 9, 1 :< 1 thru 9 >< 9, 0  x O thru 1 2 "  12, and O " O thru 1 5 x  15); timoo, soored, wilh two 
chances for correct answer; graphic and musical rewards provided. 
MINI.U. RE:OUIRE:M£HTS 18K eXTENDED 8ASIC . . . . .  , '  $44.9$ 
SEAT THE: COMPUTE:R-1o; third grade tnru adult; auto load, timed 
drill on the multiplication lablesO l(Oto 1 2  >t 12, Program is dIvided into 
4 seQuential parts: 1) factors:1 " 1 thru 6 If. 6, 2j 0 If. Othr .. 1 2  x 12:  31 6 If. 6 
lhru 9 " 9; and 4) 10 " 10 thrL 12 " 12. Musical reward upon oeatlng 
com outer: An eXCltHlg way to learn, ReVised May 83, 
MINIMUM REQUIREMENTS 18K EXTENDED BAillIC . . . , $19.95 
uSPECIAL OFFER THROUGH DEC. 31, 1963 
n80TH MULTIPLICATION DRILL 

AND BEAT THE COMPUTER FOR , . " , . " . " " " " , . ,  • • •  $19,95 
ALSO AVAILABLE CASSETTE 
Number Readiness Drill . . . . . . . . . . . . . . . . . _ " . . .  19.95 
Number and Color Word Drill , . " " . , ' , . . . .  , . . . .  19.95 
Graph:c Alphabet/Audio. , . . . . . . . , , 24.95 
Numbers Be-fore. 6etwee� and After , . . . . . . .  " . . . .  , . ,  , .  " ,24.95 
Addition Drill " . . . .  , . . . .  , .  . . . .  , . . . . .  , . .  " ,  ' " . " . " . , . " . ' " '  .24.95 

ALL programs developed by educators and �jeld tes�ed, 
Add $1 ,00 percasselte lor shipping and handling, Tennessee res!oel'HS 
aaa 6% fal9S tax. Gend ulf adareSSGd stamped onvelos)!) for fr�!) bro­
chure" Mall Che<:k o' Money Order to: CY-BURNET -Ies 

5705 Chesswood Drive. Knoxville. TN 37912 
Phone 61S..s8S-4865 
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10292 LOY 1$94. Ha.e storaQe area 
88m LDA '$21 ASC I I  space 
�0294 ERASE 5TA ,Y+ Clear out the 
11295 C"PV 1$957 Fil enaae storage 
10296 BHE ERASE Area 
81297 CLR SFFOE Select ROMs 
80298 J"P tCeM Use ROM routine 
elm BACK CLR SFFDF Turn on 64K 
10m PULS OP,U,PC Restore and return 
.1381 PROMPT FCC 'FILENAI!t?' 
i0312 FCB SA' Terminator 
08383 , 
8.m I 
B0315 IRoutines to open . d i sk fi le. 
" 3Ib iNote the sl i gh t  d i fference, for 
BBl'7 Ilold, Write, and Assetbll.  
meB LOAD LOA 1$49 l!l  nput mode 
f03'9 LOX UlFF ASCII fomt 
m u  BRA OPEN Open H e  f i l e  
@em WRITE LDA IUF IOMput oode 
003 12  LOX  .. IFF ASCII fomt 
98313 BRA OPEN Open the f i l e  
80314 ABBEK LOA U4F IOlutput oode 
89315 LOX 1$2'1 Binary forlit 
"j16 OPEN STX Sm ator. the foroat 
Sf317 LDX 1Sl0' The record length 
"JIS BTl S97£ is 25. bytes 
118319 LDB It1 U .. device 11 
'8328 eLR SFFDE Select ROM, 
80321 JSR $[468 Use ROM Routi ne 
10m CLR SFFDF Turn on 64K 
10m RTS Return 
10324 , 
00325 , 
8932b IAlter error handl inQ rout ine to 
'0327 'handle neM di sk rellted errors: 

08328 ' DF VF HE WP FN FM 
10329 'If  the frrar i s n ' t  on. of those, 
iB330 'it  i s  assumed to be an 10 error. 
11331 ERROR CLR SFFDF Turn on 64� 
08332 fiB A , 8  Put the code in  A 
01333 CLR8 Clear B 
f0314 LEAX CODES, PCR List of errors 
9i335 SETERR I:MPA B, X COIpare the codes 
110'33b BEQ RET Return i f  they natch 
em7 TST a, X Check for end of I i  5t 
iI@338 BEQ RET R.turn i f  end of l i st 
9�319 INCB ftove to ne,t code 
@034S BRA GET ERR Campar. next on 1 i st 
e0341 RET RTS Return 
@�342 * 
8em I 
'0344 iLi st of error 
01j4� COaE5 FCB 
�lil34b FeB 

00347 FCB 
110348 FCB 
111m FCB 
1035>1 FCB 
18351 FCB 

codes 
SJB 
S48 

$34 

$3e 
.3E 
S2A 
$11 

aUk full  
ver i f i cation error 
F i l e  �ot found 
Wr i Ie protect 
Bad menaae 
Bad file  /IlIde 
Signal end of l i st 



.. 352 I 
fl3S3 t 
tt354 IList of error .essages 
.m5 ERRS FCC 

1mb FeB 
.. m FCC 
fllse FeB 
mS9 FCC 
'�36' FC8 
'.361 FCC 
tllm FCB 
.,m FCC 
.0364 FeB 

ems FCC 
.0366 FCB 
"367 FCC 
"3b8 FCB 
Hm t 
81m t 

tDISK FULLo 

tAl T,r.lnatar 
oVERIF,  ERRORt 
iAt Ter�inator 
tFILE NOT FOUNDt 
tA' Terminator 
INRITE PROTECTI 

tAt Ter.; nator 
<BAD F I LENA"EI 
'A. Terainator 
<BAD F ILE MDEt 

fAt Ter.lna:or 
11/0 ERROR I 

tA8 Terminator 

"371 tRoutine  to do a disk  directory 
,em Olft LOX tl3 Get user' 5 input 
• 0373 CLRA Device U (screen I 
.em DEC m �as device specif ied? 
.0375 B"l DRI Skip ahead i f  not 
88376 LOB ,It Exa�ine specifiCltion 
81m C"PS U50 WiS i t  a 'P'? 
H31B SHE DR! Skip ahud i f  not 
.em LOA liFE Devi Cf 1-2 (printer) 
"38' DRI STA )tllF Select the device 
00381 <The ' j' in the above l i ne is cruci al ' 
.lIm LOA f95A Get the default drive 
'0383 OEC i12 Was dr i ve spec i f i ed' 
&0384 SKI DRl Ski P ahead I f  not 
18385 LOA , I  Gft 'peci fication 
'fJBb ANDA 113 Convert Iroe ASCll 
1111387 DR2 PSHS DP Save the Direct P'q. 
maa CLR8 Clm the Di rect 
'11399 TFR B,DP Page reg ister 
'839' STA .EB Selett the 'r i ve 
S8391 CLR .FFOE Se het ROMs 
�8392 JSR .C8D2 Do a d i mtory 
'0393 CLR .FFDF Turn on 64K 

" l'. CLR t6F Reselect screen 
H395 PULS OP, PC Restor, and return 
11396 I 
gB3H I 

90398 IRout!ne t o  input fro. a device 
.8399 INPUT CLR .FFOE Select RO�s 
084ft JSR tAm U.e ROM routi ne 
'1481 CLR mOF Turn on b4K 

'8482 RTS Return 
88483 f 
!18m f 
'8485 oRaut i n e  to output to a device 
88406 OUTPUT CLR .FFOE Select RO"! 
804117 dSR [tA882l Use HDM roulL,e 
Ims CLR tFFOF Turn on 64K 

H4f9 RTS Return 
'8418 I 

"41 1  t 

" 41 2  IRoutine  t o  scan the keyboard 
814 1 3  KBSCAN CLR .FFDE Select ROMs 
.0414 AHDCC UAF Enab l e  i nterrupt! 
"415 LOA U3S Enable tlie control 
3B4 1b STA fFFII3 Register i n  the SA" 
0'4 1 7  JSR EtASSS] Use RO" rout i n e  
1mB PSHS CC Save tlie status f l ags 
80419 CLR .FFDF Turn on 64K 

'142' PULa CC,PC Restore and return 
1.421 I 

eS422 f 
111423 IRout i ne to c l ear the ;creen 
8l!424 CLS CLR tFFDE Select ROMs 
'0425 JSR .A9Z8 Un ROM routine 
3342b CLR fFFDF Turn on UK 
,em RTS Return 
83428 t 
00429 • 
'8433 tHon -listabl e i nter"upt ler.:c. roullne 
6043 1  ��l LDA $9B.: Che�k status f l ag s  
.9432 BEG EXIT  Exit if inval i d  
89433 LOX Hal Bet transfer odd,. •• 
�0434 SIX fBA, S Put i t  on the sbck 
01435 CLR $982 Cl elr the flag 
30436 RTr Return frol i nt errupt 
1111437 < 
89438 I 

38439 Ib8 cycle i nterrupt service routine 
1111449 J.RQ LOA tFF03 Check status i l las 

D 
WITH FOLD-OUTS? 

MADDENED BY 
MANUALS? 

DON'T CURSE 
YOUR CURSOR! 

THE VERY BEST COLOR COMPUTER REFERENCE SYSTEM 
HELPI prOVIdes ine BEG:NNING 
PROGRAMMER wilh every basic command tor the COLOR COMPUTER 
Each command 1$ indexed by what l! does as 
well as what Ibs Gall�. Every major """,rna,;,,, 
is shown with Its formula, examples 
u�d, a fun set ot notes. Common 
rf!f�rl>nces to the instruction I 
HELPl prQvldes the more ADVANCr,Q 
PROGRAMMER with the perfect reference 
system for che<:kmg less familiar commands U 
can also serve as a translation of Basic Into ColQr BaSIC 
232 pages, ring-bound, lies flat on compU1er, 

REAL SOFTWARE P O  BOX 466 NORTHBORO. MA 01537 
PHO"lf len) 393,6281 

ADDRESS ____________________________ __ 

CITY �' ... ...... _ �� _ ___ STATE __ � .zIP_ ........ � 

MA$;E!1: CARD OR VISA 

CARD .  __________ � EXP. DATE�_.� 
SIGNATURE _________ � 
Massachusetts feSldents add 5% salas tax 
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1.44l 
1fH2 
HH3 
00444 
H445 
88446 
'0447 
8e44B 
t844' 
1145' 
00451 REPEAT 
"452 RPI 
Hm 
10454 
H455 
00456 
08451 
8845B 
08459 
06460 
'!l4hl 
"462 
"403 
104M RP2 
10465 
314M 
'8467 
lem 

DPL 
LDA 
LDA 
BEQ 
DEC 
BHE 
LOA 
ANOA 
STA 
STA 
LVI 
LOA 
CMPA 
BHE 
CHPX 
BHE 
INC 
LOA 
C"PA 
SHE 
CLR 
CLR 
BRA 
INC 
LDA 
CHPA 
eHE 
SUBA 

EIlT Exit if i nval i d  
SFFe2 Reset the lat�h 
nBS Check dr i Ye status 
REPEAT Ski P i f  lotDr is eff 
.985 Decreau ootor t i •• r 
REPEAT Skip i l  not done 
nSb Tile to shut off 
I$B' Di sk drive lotor 
.98. Update lotor status 
'FF40 Shut olf drive 
•• 152 Start 01 key data 
, X t  Check a roo o f  keys 
ISFF Are .ny press.d? 
RP2 60 i f  key is pressed 
*115A Nas that the l ast rOM' 
RPI !.oop back I I  "ot 
KCLEAR,PCR Incr!lent counter 
KCLEAR,PCR Has kiyboard betn 
1$6 C lear lor . 1  second? 
EXIT If not, exi t rout j ne 
KCLEAR, PCR Clear the counters 
KHOLD, PCR 
EXIT Exit the routine 
KHOLD,PCR Increment CQUntir 
KHOLD,PCR Has key b.en held 
IRATEI Long enough to repe.t? 
EXIT II not, ex i t  routine 
IRATE2 Prepare counter for 

-- -- ... ��.- . 

", . ' . 
Tapa $27.96 ���;:a;� Disk $30.96 

-:; 2K only 

• .  38 commander of t h e  � t A r :5 h j p  Enl�rprief! , 

�YOaU'''r''Dl
n

J !5 S 1 0 n  is t o  1l!5 t a bJ i s h f r i e n d l y  r e J e!. lloTI!i 
w i t h  II- nttw1v dlSCo yttT-etd rAce N o t hing it: tnown 

about tbjs nsw race , but you must de-t�rmine w h e T '  
t h e f t  h o m e  w o r l d i 5  l o c a t e d  a n d  H t " � Y  W J ] J  b� 
P!!7tu';ctul mem ber5 'Of the F e d e r .!\ U o n  Thlf ){ J i n gons 
a l e o  h a v e  h e a r d  of t h e s e  c r e o t u r e e  a n d  w a n t  t o  

s t e p yo u !  T h U s  P l" o g r a; m  i s  Cl. c t u a J l v  a s e ries o f  <} 
Q r a p h I c s  a n a  texl  a d v e n t ures I t  l o t l1 1 5  e ve r 6�K 
mak i n a Jt one ol the largest p r o g r a m s  of the CoCo 
T h e  grapbics m a y  w e l 1  s e t  II n e ""  s t ,a n <f a r o  f o r  t h e  

C o C o  o r  a n y  C (l II P tJ t e r  J o o k 1 n �  m o l' ''' l i k. e  c e d er 
paintings t h a n  i!o m p u t e r  gr-llphieE This p:rO.1rt.JlI: 
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384.9 STA 
'9418 LDX 
"471 RP3 lDA 
10472 ORA 
0047J STA 
fl474 cm 
i!l475 BHE 
08476 EXIT RTI 
,a471 _ 
"41B + 

KHOLD,PCR Thl nlxt r.pt.t 
" 152 Slart of key data 
,X Check one row 
.REPRES "ake all  keys se •• to 
, It Have been re-pressed 
ISI5A Was that the la5t row? 
RP3 Loop bad if not 

Return fro. int.rruFI 

1041' -Counters lor repeat ing keys 
014B0 KCLEAR FCB 8 
1m I KHClD FeB e 
80482 + 
,om _ 
30484 trh. key repeat routine i s  an adaptation 
06485 tol a program by CharI IS Roslund whiCh 
0B48b tappe,red in the Sept. 19B2 RAINBOW. 
'i481 t 
89488 t 
mB9 END START 

Listinll 2: 

1 ' Ut i l i t y to t r ansfer EDTASM+ 
2 ' tex t f i l es from tape t o  d1 sk 
3 CLS 
4 PR I NT " EDTASM+ SOURCE CODE n 
5 PR I NT " F I LE TRANSFER UT I L I TY "  
6 PRI NT STRJ NG$ ( 32 , " . " )  
7 CLEAR5C10, 1 6308 : DEFUSRO- 1 63 1 0  
8 FOR X e 1 63 1 0  T O  1 6 3 1 8  
9 READ V, POKE X , Y 
1 0  NEXT X 
1 1  DATA 1 73 . 1 59 . 160, 4 
1 2  DATA 1 73 , 1 59, 1 60 , 6 
1 3  DATA 57 
1 4  PRINT "ENTER THE NAME OF THE" 
1 5  L I NEI NPUT" TAPE F I LE: n ; l .  
1 6  PR I NT 
1 7  F'R I NT " ENTER THE NAME OF THE" 
18 L I NE I NF UT " D I SK F I LE: " ; 0$ 
l 'i'  AUD I O  ON: OPEN " I " , *- l , I $ 
20 OPEN " O " , * 1 , O$ : GOTO 22 
2 1  X=USR (Ol I MOTOR OFF 
22 I F  PEEK ( 1 29) >0 THEN 29 
23 I F  PEEK ( 1 24} =25� THEN 30 
24 X $ ECHR$ ( O ) , X=VARPTR ( X $ } : 
25 POKE X , PEEK ( 1 25 )  
26 POKE X +2 , l : POKE X+3, 2 1 8  
2 7  PR I NT X $ j I PR I NT*l , X $ ;  
2 8  GOTO 2 1  
29 PR I NT " ? I O  ERROR" I GOTO 3 1  
30 PR I NT " TRANSFER COMPLETE" 
31 CLOSE : ENO 



This Peripheral Acquaintance 
Is A 

Real PAL 

By Paul S .  Hoffman 

There's a new piece of hardware on the block, a real 
PAL for your TRS-80 Color or TDP-100 computer. 
The new addition from Tandy Towers in Fort Worth 

is the Color Computer Multi-Pak Interface (CCMI). It's a 
PAL in several ways. For one. it'll allow you to switch 
between four different Program-Pak cartridges without 
turning off the computer; for another, you can select a slot 
either through hardware (a four·position switch on the front 
panel) or software (four different POKes to a single 
memory location); another reason to call CCMI a PAL is 
that it contains a chip called a PAL ("Programmable Array 
Logic"deviceliPAL 1 4 1 4, a "semi-custom IC which may be 
programmed for specific funetions" - quote from the 
CCMI Service Manual). 

The unit plugs into the cartridge slot on the right side of 
the computer, and passes all the signals in parallel to all four 
slots. excepl for CCS (Cartridge Select Signal) and SCS 
(Spare Chip Select). These two signals are routed through 
the select latch, hardware switch and PAL to determine 
which slot will be opcrational. Power is provided through a 
separate cord-one morc socket needed in the computer 
corner!-and, again, we can't tell by a quick look whether 
the baby is on or off! No power ani off mdicator light, I 'm 
sorry to say. The recommended power-up procedure is to 
turn on all peripherals (certainly the Multi-Pak Interface) 
before turning on the computer. When powering down, turn 
the computer off first, then all peripheral devices. 

Certainly a maj or advantage to having a device such as 
this is the ability to have a Disk Controller permanently 
attacht!d, not nt!t!ding to constantly "'pull tht! plug" on it to 
use a ROM Pak or Ihe X-Pad. ( I  can't tell you how many 
times I 've had a disk crash due to a faulty connection!) But it 
givcs you a bit more flexibility than that, sinee you have four 
slots available. With the flip of a switch, I ean have: 

SLOT 4: Disk BASIC with X-Pad (Disk Controller 
plugged in here) 
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SLOT 3: Extended BASIC with X-Pad (X-Pad plugged in 
here) 

SLOT 2; M icropainter 
SLOT I :  Anything else-maybe PO/lergeis/ for those 

breaks between work sessions. 
Tandy suggests that the Disk Controller (if you have it) go 

in slot 4 (toward the rear oflh. Interface). I suspect that this 
is simply because of the controller's size-it would be quite 
awkward to reach around it to plug or unplug another Pak. 
The same thing goes, as far as 1 'm concerned, with the X-Pad 
Controller, which is  the same size. Put bigger cartridges in 
back. smaller in front. 

N at icc that in the configuration I listed above, the X-Pad 
works both in Disk BASIC and in the slot it's pluggcd into. It 
actually functions regardless of which slot has been selected. 
because it doesn't depend on the two select lines used to pick 
a slot, and functions in a specially allocated arca of memory. 
At this date, this is the only pcripheral sold by Tandy which 
functions like this. Similar items would be real-time clock 
ROM Packs currently offered by other compamcs. 

After some experimentation, I've cataloged four major 
potential uses for the M ulti-Pak Interface: 
I )  Switching to and from Extended BASIC, Disk BASIC and 
ROM Cartridges. 
2) Copying ROM Cartridges to RAM or tape for studyl 
modification. 
3) Saving Graphic screens from graphically oriented ROM 
carts or games. 
4) Operating fully-decoded "spceial 1/0" devices (such as 
X-Pad) simultaneously with Disk. 

The software POKE for sclecting a slot is to location 
65407 ($FF7F). 

POKE 65407,0 
POKE 65407, 1 7  
POKE 65407,34 
POKE 65407,51 

for slot I 
for slot 2 
for slot 3 
for slot 4 



I f  you luok at how those numbers are represented in hex 
($00, $ 1 1 ,  $22, S33), you'll see that the high-order nybble 
(bits 4 through 7) duplicates the low-order nybble (bit. 0 
through 3), This is because the CCMI uses bits 0 and I to 
determine which slot gets the CTS signal, and bits 4 and 5 to 
route the SCS signal. Both signals have to go to the same slot 
for proper selection, The actual addre" used for this selec­
tion process (65407) is determined by the programming of 
the P A L  chip, There seems fo have heen a la.t-minute 
change in that programming, because the Owner's Manual 
for the Interface lists the address as 65439 (SFF9F), A n  
addenda sheet corrects the address. The strange thing about 
it is the most ofthe time 65439 seems to function exactly t he 
same a. 65407-writing to it will chapge the slot, and 65407 
will mirror the change. Also, reading either location can tell 
you which slot has been selected by the switch. If you haven't 
done a software POKE, the address will contain 204 (SCC), 
221 ($DD), 238 ($EE) or 255 ($FF) for slots 1 , 2 ,  3 or 4. I n  
other words, the frpnt panel switch fills i n  bits 2, 3 ,  6 and 7 as 
well as creating the proper bit-pattern in  0, t ,  4 and 5,  

]n general, the hardware switch is the easiest way to switch 
slots, but frequently it is necessary to press the RESET 
button on the computer to start a program, Some programs 
(such as Disk BASIC and the new Deluxe RS-232C Program­
Pak) don 1 automatically send the computer 11 CART signal 
and need to be nudged with "EXEC &HCOOO,» 

Software selection (by doing the POKE to 65407) over­
rides the switch. Once you've done a POKE, you can slide 
the switch bad. and forth at will. to no effect, RESET will 
return conlrol to the switch (unless programming has 
altered the reset vector). 

To look at (for the purpose of sludy or modification) thc 
program i n  a ROM Pak, put the cartridge in one slot 
(WHILE THE COMPUTER AND CCMI A R E  OFF), 
then place the switch in position to select an empty slot 
(Extended BASIC), After turning the CCMI on and then the 
computer, d o  lhe R O M  Pak disable POKE ( P O K E  
&hff23,36), Then software-selecl lhe R O M  P a k  by POKE­
ing the appropriate value into 65407. At this point. the 
ROM Pak program ean be accessed starting at address 
$COOO, If you have a RAM-based monitor program or 
disassembler. you can now load into the computer and 
examine/ disassemble the addresses above $COOO. If you 
have 32K or better, you can move the program down i n  
memory to a n  unused area of R A M ,  and then save i t  10 tape 
for further study or modification. 

This is certainly the safest, best way to examine ROM· 
based programs. since i t  does nor i nvolve plugging ROM 
Paks in while the computer is on, (While testing what the 
CCMI will and won't do, 1 stupidly unplugged the X-Pad 
with power on and zapped my 6809 CPU···- I also had the 
Disk attached to the same slot through a Y -conneCtor and 
managed to zap the Disk ROM, DONT PLUG OR 
UNPLUG ANY CARTRIDGE WITH HIE POWER 
ON!) 

The matter of exploring graphics created by ROM Pak 
programs can be quite interesting. If you play a ROM Pak 
game or use a graphically oriented ROM Pak program 
(Logo, Micropainter, Art Gallery, Graphic Pak. etc.), you 
can >witch out of the program into an empty slot (using the 
front-panel switch) and the graphics will be retained in 
memory. If you do a lot of graphic programming, you might 
already have been able to identify the mode used in the 
ROM Pak you've selected. Chances are it11 be either 

PMODE 4. PMODE 3 or PMODE 1, A simple program 
like Listing I will display part of the computer's graphics 
memory and help you find where the ROM Pak has slored 
its pictures, Thc program will run continuously, showing 
you various sections of Extended BASIC', graphics memory. 
When you see what looks like the right graphic configura­
tion, pre .. any key. The computer will print on the screen all 
the pertinent information. If you have a screen print pro­
gram� you could dump the picture to a printer, Or you can 
save the picture to tape l>y using the indicated starting and 
ending addresses in a CSA VEM command, 

CSA VEM "TITLE. "start address, end address. 4 1 3  (41 3  
contains a <lecimaI 57�«return from subroutine" code-so 
t hat if you acddentally try to EXEC a saved picture as 
though it were a machine language program. the execute 
address-41 3-will return the computer to where it was 
without crashing). 

Many ROM Paks will have their graphics area offset 
slightly from Extended BASIC's, I n  these cases, you might 
have to do a "block move" of the memory forward or 
backward to coincide with one of Extended BASIC'. graphic 
pages. For example, Art Gallery pictures end up being in 
PMODE 1, but they starl be/ore page I .  In fact, they start at 
$400, the beginning of the text screen. The program in 
Listing 2 will move the pictllre down on the screen, but you 
wilt not be able to recover the top 5 1 2  bytes (the te"t .creen 
has clobbered them), 

Since Extended BASIC', "pages"are 1 536 bytes long, you 
might not get a graphicfrom a ROM Pak to line up properly 
with the start ofa page. While running Listing I ,  look for the 

ALL COMPUTERS 
Including Micro Cassettes 

EPSON, SHARP, ETC. 
1 000/0 GUARANTEED 
Call :  21 3/985-31 36 
@iJ. O.nbbey 
Tape Duplical'ars 

5358 Cartwright Ave., #R1 
No. H.ollywood. CA 91 601 
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most complete picture, then press any key. )fthe picture was 
too high on the screen, key in and run Listing 3. !fthepicture 
is still too high, press BREAK and then R UN it again. 

lf the picture is too low on the screen, type in and RUN 
Listing 4, repeating as many times as necessary, 

All of this business of looking at, moving and copying 
graphic screen. lead. naturally into the subject of using the 
Multi-Pak I nterface to link the X-Pad with Disk. An 
addendum to the CCMI Owner's Manual says, "Graphic 
displays created while using the X-Pad . . .  can be saved on 
disk . . .  Read the three corresponding values per the X-Pad 
manual to load the d isplay. Once completed, the finished 
display can be saved using the SA VEM command." The 
middle sentence of what I've quoted is ahsolute nonsense-I 
suppose the reference is to the three addresses the X-Pad 
uses for X coordinate, Y coordinate and pen status-and the 
last sentence, while correct, leaves much to be said. Both the 
SA VEM and the CSA V EM command need three addresses 
as parameters: start address, end address and execute 
address. The X-Pad manual, unfortunately, gives an ahso­
lute value for the start of graphics memory ($600) and 
calculates addresses from that. The problem is that Disk 
BASIC reorganizes the graphics area, putting it initially 21( 
higher in memory (starting at SEOO). I t also eould get shoved 
even higher if you've used the FILES command to allocate 
more disk buffer space. Goodness knows where the start of 
graphics could end up! So how d o  you find OUI where it is? 
The same way Disk BASIC does: You look at the pointers to 
graphics memory that BASIC sets up. 

SBA = start of current graphics page 
$87 = I byte past end of current graphics page 
$BC = start of graphics memory 

This means that the format for saving to disk should be: 
SA VEM "TITLE';PEEK(&HBA)*256, PEEK(&H B7) 
'256- 1 ,4 1 3  

A picture saved from Extended BASIC (using CSA VEM) 
will most likely (if it is started on graphics page I )  be coded 
to load back in starting at $600. If you try to load this picture 
i n  while Disk BASIC is operational, it will write over Disk 
BASIC, I/O buffers and only be partially visible on the 
screen (or not at all if it was in a low-resolution mode). Such 
a picture must be OFFSET LOADED. The format for the 
command is: 

CLOA DM "TITLE". PEEK(&HBq'256-&H600 
The formula after the comma is there to calculate the 
number of bytes of offset (subtracting the original starting 
address from the new starting address to get the difference), 

On the other hand, pictures saved tn tape while running 
Disk BASIC will need to he offset loaded in a different way i f  
you wani lo use them WilhoUi lhe disk. Their addresses are 
too high (normally by 2K bytes), and the offset has to 
"wrap-around" the top of memory. The correct format for 
loading such a picture from tape is: 

CLOADM 'TITLE", &HCOOO 

To summarize, the CCMI is a fine buy for the price 
($179.95). I t  has the additional advantage of buffering all of 
the ROM port connections, leaving your SAM and CPU a 
bit more protected (though thaI d id n't keep my stupidity 
from destroying a CPU). Possible disadvantages are that the 
buffering chips (74LS367s) and the PAL chip are highly 
susceptible to damage from static electricity. Just make sure 
you follow the rules of good computer maintenance. and 
you'l enjoy additional flexibility-and fewer d isk crashes 
due to poor contact! 

82 ttl. RAINBOW September 1983 

Listing I ,  

5 BOT01 70 
1 8  FORMc0T04 : ' MODE * 
20 FORP-1 T05 : ' PAGE * 
30 FDRSz0T0 1 : ' SCREEN COLOR SET 
40 PMODEM , P : SCREEN 1 , S  
50 FDRX-0T01 00 : ' DELAV 
6(1 I F I NKEV.( > .. .. THEN 1 20 : · LOOK FDR 

KEVPRESS 
71lJ NEXTX 
B0 NEXTS: ' NE X T  COLORSET 
90 NEXTP ; ' NE X T  PAGE 
1 00 NEXTM : ' NE X T  MODE 
1 1 0  GOT0 1 0 : ' REPEAT 
1 20 CLS : PR I NT"PMODE " ; M; " ,  PAGE " ;  
P 
1 25 PR I NT " SCREEN l , " ; S  
130 PR I NT " SCREEN STARTS AT &H" ; H  
EX$ ( PEEK ( &HBA) *2�6) 
1 40 PR I NT " SCREEN ENDS AT IkH" I HEX 
$ (PEEK (lkHB7l *256- 1 l  
1 50 END 
1 7£1 PCLEARB:·EiOT0 1 £1  

Listing 1; 

5 PMODE 1 , 1 : SCREEN 1 , 0  
1 £1  FOR�IkHFFF TOlkH6(10 STEP-1 
2(1 POKE M+&H200 , PEEK ( M )  
30 NEXTM 
40 FORMs8<H7FF TOlkH600 STEP-1 
50 POKEM, 0 : ' PA I NTS TOP PORTION S 
AME AS BORDER COLDR 
6£1 NEXTM 
70 EiOT07£1 

Listing 3: 

5 PMODEM , P : SCREEN 1 , S : ' REPLACE TH 
E VAR I A8LES I N  TH I S  L I NE W I TH TH 
E CORRECT MODE * ,  PAGE * AND COL 
ORSET * FOUND BV US I NG L I ST INS 1 
1 £1  FORXsPEEK ( &HB7l *256-1 TO PEEK 
(lkHBA> *256 STEP-1 

2£1 POKE X , PEEK ( X -&H2£1£1) 
3£1 NEXTX 
4f!1 SOT04f!1 

Listing 4; 

5 PMODEM, P: SCREEN 1 , S : ' REPLACE TH 
E VARI ABLES I N  TH I S  L I NE W I TH TH 
E CORRECT MODE *. PAGE * AND COL 
ORSET * FOUND BV US I NG L I ST I NG 1 
1 0  FORX-PEEK (&HBA) *256 TO PEEK ( &  
HB7 ) *256-1 
2£1 POKE X , PEEK ( X+&H2£1£1) 
30 NEXTX 
40 GOT040 



EDUCATION OVEI VIEW 

One major problem with computer nse in education 
(especially the Color Computer) is the lack of 
knowledge a bout quality software. 

Now. let's get it correct. I am not talking about the lack of 
existence of quality software, just the lack of knowledge 
about quality software. 

Software purchase is not a minor concern, especially for 
schools with severe hudget constraints. How do school peo­
ple make decisions about purchasing software? Several 
ways. 

The first is blind faith, Armed with a limited checkbook, 
the b rave purchaser reads advertisements, looking for small 
details which might give a clue to the actual operation of a 
program. A selection is made, purchase order typed, signed 
through the bureaucratic structure, and in a few weeks, the 
product is delivered. Sometimes the selection is idea]; it fits 
the needs of the person ordering it, and works without a 
single prohlem, Sometimes, however, the seleetion is less 
than perfect. I f  it works. the stipulated definitions by the 
amhor are much different than the concepts used hy the 
person ordering it. Yes, there are snake oil salesmen out 
there, ready to take your money for a product that might be 
totally useless. 

The second way of ordering software�usually employed 
after a few negative encounters�is the informal sharing of 
experience. Other owners of the Color Computer are called; 
notices are given at club meetings. Sometimes the seeker gets 
lucky using this method. and someone is found who has 
already purchased the software in question. Now, the 

(Michael Plog received his Ph. D. degree frum the 
Universify of Illinois, the M.S. from Memphis State 
University, and the D,S.from the University of Ten­
neSsee. For his foreign/research language option 
requiredfor the doctorate. he naturally selected com­
puter language. Michael currently works for the ll/i­
nois State BOtlrd of Education as a research and eva­
lualion specialisl.) 
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By Michael Plog, Ph .D.  

informal sharing provides a single review, hut a t  least hy a 
known source. Since theft is not uncommon among end­
users of computers. some purchasers do not have to huy 
anything. but obtain a copy of a program, often with inade­
quate instructions. 

Occasionally, a third (far superior) method of software 
selection is uscd�the review. The potential purchaser gets a 
chance to look at the product, try it out, maybe even get a 
chance to spend enough time to work completely through 
tbe program. The problem with software review is that it  is 
so limited. We can all do it at our local Radio Shack store, 
for the programs in stock. The problem is that this is a very 
small slice of available products for the Color Computer, 
Even if some of you are lucky enough to have a third party 
software dealer nearhy (I am not), selection is still limited. In 
addition, I have seen teachers and principals reviewing edu­
cational software, but I have never seen a teacher bring in 
students to ,it at the keyhoard and try the products, 

All three of these selection methods�reviews, informal 
experience sharing, and hlind faith-can work well and will 
continue to be part of the h uman decision process. There is 
another way, however, I am recommending the creation of a 
national network for educational software evaluation to be 
conducted via the Rainbow, It is only coincidence that this 
notion is given b i rth with an issue devoted to education. This 
coincidence may be a good omen for the success of the 
project. 

Say the words aloud once or twice: a national network for 
educahonal software evaluation. No cute acronym for the 
project, but a sincere request for cooperation from readers 
of the Rainbow. 

Please notice the evaluation form. Simply put, the idea is 
for any of you (hopefully, many of you) to complete the 
form on educational software you have. Completed forms 
will be collected at a central location. and periodically, 
results will he provided in the Rainbow. Then, the fourth 
method of software selection (the national evaluation) can 
he added to the other three methods. 



EDUCATIONAL SOFTWARE 
E V A L U A T I O N  F O R M  

for the COLOR COMPUTER 

Name of Software: _____________ _ Price: _____________ _ 

Marketed From: _______________________________ _ 

Minimum System Needed: 
Amount of RAM 
Number of Disk Drives __ _ 

Color Set Needed Y N 

Supplied on: 
__ ROM Pack 
__ Tape 
__ Diskette 

Written in: 
__ BASIC 
__ ML 
___ Other _____ _ 

Printer Y N 
Joysticks Y N 

Purpose (check all that apply) 
C Interactive Instruction 
C Teaching About Computers 
o Creation of Materials 
o Management of Instruction 
o Administrative Management of Information 
o Data Exchange 
o Other 

Subject Matter (check all that apply) 
o Computer Learning 
o Foreign Language 
o Game/Simulation 
o Language Arts 
o Math 
o Science 
o Social Studies 
o Other -----_____ _ 

Circle All Most Appropriate Classes for use of Software; 
Pre-School K I 2 3 4 5 6 7 8 9 1 0  I I  1 2  Adult 

Rate the Software on each of the following items. 
("1 " =  poorest; "5" = best; uN/A" = Not Applicable) 

How Easy to Operate 
Us. of Color 
Use of Graphics 
Clarity of Instructions 
Completeness of 

Instructions 
How Well Does It do the 

Job It is Supposed To 
Interest Level for 

Appropriate Classes 

Very Very 
Poor Good 

N/A I 2 3 4 5 
N/ A 1 2 3 4 5 
N / A  I 2 3 4 5 
N / A I 2 3 4 5 

N / A  2 3 4 5 

N / A  2 3 4 5 

N I A  2 3 4 5 

Major Strengths: 

Major Weaknesses: 

Your Overall Grade For This Software: 

Your relationship to schools: 
o Student 
o Teacher 
o Administrator 

Parent 
Other 

A B 

Private Citizen 

C 0 F 

(Signaturei Address) 

Mail Completed Form To: 
Michael Plog, Ph,D., 829 Evergreen, Chatham, I L  62629 
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Think of the advantage of this national evaluation 
method for people trying to buy educational software. 
Instead of one or two reviews for educational software, 
many can be available. Instead oftryingto outguess a devel­
oper's definition of "screen controlled directions easily 
understood by a first grade student,�' actual experiences can 
be exa mined. For the isolated Color Computer user (and I 
imagine most of us are), knowledge of people from all parts 
of the country, and possibly other countries. 

I do not want to spend too mucb time on the benefits of 
such a system. Let's look for a minute at what evaluation 
meanS in this context. An evaluation is a description and 
judgment of a particular software package, Without the 
judgment, there is no evaluation. (Evaluation's middle name 
is "value.") Take a look at the evaluation form. 

First, the description of the software package. We have to 
identify what software is being evaluated, thus the blanks for 
the name and who markets the package, as well as other 
items such as price, necessary system, and how supplied, 

Notice the portion of the form called «Purpose." These 
arc categories of uses of programs. For a more complete 
explanation of each, dig out your last month's Rainbow and 
check 'out the article there. I n  order to get a full description 
of the software, we need to know the purpose. Logo, for 
example. would have the purpose of "Interactive Instruc­
tion�' and .... Teaching Abou� ComputersH; students operate 
the keyboard and command the computer to do certain 
things, A word processing paekage, as another example, 
could be used for" Administrative Management of I nforma­
tion." or even for"] nteractive I nstruction" in a typing class. 
A file management package would most probably have the 
purpose of "Management of I nstruetion" (to keep grades, 
test records, etc,). A program creating a word search would 
be "Creation of Materials, "  You get the idea, right'1 

The portion of the form titled "Subject Matter" needs 
little explanation. You may not want to check any of these, 
depending on the purpose 01 the software, For example, 
"Creation of Materials" could be for any subject matter. 
Likewise, "Administrative Management of Information" 
might not be related to any single subject matter. If the 
software is related to a particulur subject matter, please note 
it. 

To complete our description of the software (and to start 
reporting your judgments about the package). supply your 
best estimate for the:appropriaLe classes 1(') use the software. 
For a word processing.package, you might waut to circle 7 
through adult, or even start with a lower age! class. 

The other items on the form ask foryollr j udgmenlSabotlt 
the software. Rate the software on the <even criteria listed. 
We are asking for your judgments; do not be afraid to be 
honest here. This is an evaluation of educational software, 
so we want you to "grade" the package, 

Finally, identify your relationship to schools. Perspec­
tives of d ifferent groups may vary, which is valuable infor­
mation to potential buyers, 

So much fort he description andjudgmentofthe national 
network. Now for the network part. The network, dear 
reader, means vou! This idea wil l  not work unless you 
complete and mail in those forms. I will coHect the forms 
and provide an analysis after a substantial number come to 
me. (The analysis, naturally, will be cond ucted using my 

Color Computer.) The data will be entered and stored using 
a File System, and the analysis provided with a BASIC 

program. 
Please mail your completed form to: Michael Plog, 829 

Evergreen, Chatham, III" 62629, Unfortunately, I cannot 
provide a reward for completed forms, not even the stamps 
necessary to mail the information to me. We will have to rely 
on your interest and involvement as a concerned Color 
Computer user. 1 happen to think most of you readers art 
interested and involved. 

One other note. [ do not know how many times we will 
print the evaluation form in the Rainbow. so please make 
copies of the form. Feel free to make as many copies as you 
wish. I do not like to destroy my magazines ( I  save all my 
Rainbows, don't you?), so I highly encourage making 
copies. In fact, if you want to pass 'out the form to school 
people, feel free to make several copies. 

By way of a final remark and quick update, Radio Shack 
has completed an agreement with the Minnesota EduGjl­
tlOnal Computing Consortium (M ECC) to convert selected 
programs from the MECC educatIOnal cOurseware library 
to the Model I I I  and Color Computer. Some of you may 
know about MECC; they have a national reputation for 
leadership in educational software. We look forwared to the 
results of this agreement 

Until next month, think evaluation�think education! 

COMPUTER 
BUSINESS FORMS 

Continuous forms, labels, paper, checks, 
invoices, statements-all with vour 
imprint. Continuous letterhead with a 
perf so fine that vou need a magnlfvlng 
gloss to tell It' s a fan fold sheet. 
Matching envelopes, 

Regular letterhead, business forms and 
cards also. 

Send sample for quote, Send $3,00 
(refundable on first order) for our 
catalog, 

Catalog also includes computer 
furniture. 

DESERT PRESS, INC. 
p, 0, Box 1 51 28 

Los Vegas, Nevada 891 1 4  

September 19B3 the RAINBOW 87 



" This is such a simple 
program that even the 
person not too familiar or 
enthusiastic about pro­
gramming could use it to 
create his/her own dis­
plays. " 
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The object here is to allow anybody, within the constraints 
of this program, to create their own programs. It appears 
to have some benefit when used as a blackboard for 

individualized instruction. There is no need to get into the arcane 
depths of computing to produce ereditable results. It allows a 
person to create a display that they visualize in their mind's eye 
without the attention to programming conventions that are 
usually required. It is unencumbered with excess impedimenta 
and elegant touches. In a word, it is simple. 

The program is for use on the hi-res screen of the 16K ECB 
Color Computer. All variables are double letters. The first letter 
is the code for the option and the second letter is the name of the 
letter or number called. 
A Code �Capital letters and numerals of the script alphabet. 
B Code-Small letters or script. 
C Code- Alternate small script letters. (optional) 
K Code-Upper case and numerals of the print alphabet. 
N Code-Lower case of the print alphabet. 
Varied Codes-Spacers and punctuation marks. 

Both alphabets may be used on the screen at the same time. A 
maximum of 20 printed letters and 25 script letters fill an entire 
row, provided you use "S8" size option, in the DRA W state­
ment. S8 is recommended; S 1 2  is good and S4 may be used, but 
not recommended. 



Nine rows will fit comfortahly on the screen, providing 
you use S8, begin at a vertical coordinate of 20 and incre­
ment +20 for each row to provide adequate spacing. On the 
horizontal, jf indenting, use 15 or 20, otherwise, 5 leave, 
plenty of space at the left margin. 

The DRA W command is used in every program line, If 
size is not changed during the program, it need only be put 
into the initial DRA Wstatement. The first line would begin: 
DRA W"SSBM l S,20." 

To concatenate the nlime "Joe"in print, you would add to 
the above DRA Wline: +KJHNO$+NE$. This mearnconcaten­
ate (+), capital printed letter, (K), name oflctter,(J), concat­
enate, (+), small printed letter, eN), name of letter, (a), 
concatenate, (-�), small printed letter, (N), name of letter, 
eEl, 

Due to the !arge overhead, only three screen pages of 
print! text arc pos!l.ible. The two sets of numerals are some­
what similar and one set could be deleted to conserve 
memory_ If I remember correctly! some of the punctuation 
marks are duplicated. A few could be deleted. The spacer 
works well with any option. 

This is :sueh a simple program that even the person not too 
familiar or enthusiastic about programming could use it to 
create his/her own displays. Concatenation serves the bill 
very nicely. The program lines, beginning at line 2000 would 
consist entirely of DRA W statements, except for the last line 
on each display page. The variables are so coded that the 
programmer can easily follow and locate his position when 
looking at the listing. All shei he has t o do is read the second 
letter ofthe variable. Reading the second letters will indicate 
exactly what is being written or printed to the screen. Thus, 
it is easy to locate and correct a mistake. In the interest of 

COLOR 
C O M PUTER 

Buyers Club 
- - . - - - - - - . - - - - - - - - . - - - - - - - - � 

• Members enjoy a 30 - 40% savings.on software! 
• More being added monthly I 
• Hardware &. accessories at substantial savingsl 

• Monthly specials and reviews! 

• Special orders service for members! 
• No service charge for VISA or Mel 
• Your savings can lar exceed your dues! 

Join Today And Start Saving! 

a;: Dues are S22.00 We accept 
\I7S4" ; 

:� Persona! Checks. M.O. or ChAlge tt! 
- - - - - - - - - - _ . _ . _ - - - - - - _ . _ . _ - -

NAME ____________________________ _ 

AD DRESS __________________________ __ 

CITY _ _ _  ...• . _ __ ___ STATE ZIP 

c V�SA 0 Me Exp, Date # 
Mail to: 

Color Computer Buyers Club 
P.O. Box 241 

Eaton Rapids, M! 48827 
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saving memory CLEAR 450 is good, so far, but eLBA R 500 
appears to be good all  the lim.e. 

When R UN, the program will disp!ay the first page. To 
proceed to the next page. press the G key. Do the same to get 
to the third page. Another pre" of the G key and it will 
recycle to the first page. It may be held at the end ofth. third 
page in an infinite loop. 

Everything is printed or written via concatenation. Begin 
a new program line after two lines of concatenated variables 
are added to the DRA W statement. (Sixty-four spaces or 
two rows on the screen.) Much more than that will  get an LS 

"Everything is printed or written via 
concatenation. Begin a new program 
line after two lines of concatenated 
variables are added to the DRAW 
statement, " 

error message. It is better to be reasonable and not try to 
cram as many variables into a program line as possible. You 
will only have to backtrack and lop off a few variables and 
start a new program line anyway. 

Reaching the end of a row. (right-hand margin) requires a 
new program line. The "follower" line must begin with 
DRA Wand the next variable need not have+ prefixed, but 
al l  the following concatenated variables must have the + in  
front of the varia ble. 

There is a third case when you are likely to need an 
additional DRA W program line. When creating two 
columns of text on the same screen line, it is easier and 
neater to use a new DRA W statement with the coordinates 
to locate the first leiter of the second column. If alignment is 
not necessary, you can insert +4BRN" where N ls a number, 
to move over N spaces to the right. Try any number, N ,  
check it  out and adjust left o r  right by incf<:asing o r  decreas­
ing N. Then continue to concatenate, 

Briefly, to use this program, delete lines 2000-2999 . 
Locate and size the starting program line at 2000 inside the 
quote maries of . a D RA W statement. Then concatenate 
a bout 1 0  variables, not forgetting any spacer variables. 
R UN it and see how it looks. Then, begin a new program line 
with DRA W. No quote marks! Continue to concatenate. If 
you concatenate about 10 more variables, you will be 
approaching the right-hand margin. Check it out to make 
sure you don't run off the screen. Reposition the seeond row 
using the same system as line 2000. Make SUre you increment 
the vertica! by +20 to insure adequate spacing between rows. 

If you use 20 as an increment, you can easily locate a 
program line by counting by 20s and check the DRA W 
statement in the listing that has a vertical element the same 
as the one you just counted out. 11 is also a good idea to 
increment eaeh seNnd and possible third program line in 
the same row, by an odd number. This gives a good clue as 
lhe program's lines will indicate if it is a "starter," 2000, 
2010, even number or a "follower" line, 2005, 2007, 20 1 5 ,  
2017. odd numbers. 

At the end of the last DRA W program line on a screen 
display page, add :GOSUB 3020. This will hold the display 
until you are ready to ploeeed. Press the G key. 



When you get to the very last line in your program (2000 
block)you have the choice of hold ing the last screen display 
or returning to the starting page, 

If you want to hold at the last screen display. at the end of 
your final line, add :GOT030IO, ffyou want to return to the 
first page. add :GOSUB 3020, Then press the G key, 

That's it! Pretty easy. huh? 
After using this system a few times, it is almost a joy, and 

certainly satisfying to key in any desired information, There 
is so little to remember, Since the variables are coded, prac­
tically the entire system can be committed to memory. Feel 
free to redesignate the variables that govern the punctuation 
marks and spacers to suit yourself. For that matter, you can 
change the code letters. if you prefer some other codes, 

Note that the C coded letters should be examined and if 
not desired, deleted from the program to save memory. The 
B coded letters begin at the base line and the C coded letters 
begin at the top of the small letters. Key in DRA W 
"S8BM lOO,80"+CO$+CI\'$+BO$+BI\$ and see the differ-
ence. .-d. ____ -, '\Y/ 150_�01D3 

450_� 0556 

The lIstIng: 

790 .......... _ 0903 
1240 --DD2F 
1610 _10FF 
2070 _ 1 446 
2340 _1825 
END _ 1B98 UJ CLEAR 458 

2e P"ODE4. 1 : PCLS: SC:REeR-r� • .-----� 
38 AA .... BRNR2HU3ER2FNUD3NGFBR· 
48 AB •• " BRNR2HNGU::sNHER2FSNL3FDGB 
R2" 
58 AC •• " BU5F2M+3 , -lHL2G2D2FR3NEB 

SOME OF THE PROGRAMS THAT MADE Mr. R ' s  THE SOFTWARE 
LEADER FOR THE IM-1/IM-2 ARE NOW AVAILABLE FOR THE 
COLOR COMPUTnR, 16K. EXT BASIC. PROG.RAMS LIKE fA 

M URDER � 
E:-tTER 'I1G MANS:::ON AND ?IND CUI' WHO KI'::"'::"ED 

If.3S )lCDER.'lITl' .  CATCH THE CAT & SLAY THE K:llER, YOU 
SEE 'l'HEY ALL rf.CYE :::N TH:::s C�1T3 1''f?3 THRIL.:.ER . 1'1" S 
A CHA.L.i:JENGING, RE�ISTIC WHO DONE 1'1:' ?71 14 , 95 

FOR EDUCATION TRY J AI L  
AN EXC.'i:<::::.r.,ENT TOOL TO 3:NHANOE SPELl.ING A.BI!.ITY t FOR 
ALL AGES . NOT A ' Hfo..NGrf:AE' TU'E ?ROGRAM I BUT A USER 
;:Ol{r�O::JLE::;1 2. PRCGRAM. TI'.?E. 

:. .  YOUR, OWN WORD LIST (YOU CONTRCL THE 
OF D!FICULTY AND AGE LEV1fL)� 

2 .  JAIL - YOUR LIST IS READ INTO THE PROGRAM & 
THE FUN/LEARNING BEGINS. ONE OR TWO PLAYERS 
COMPETE IN A SPELLING OR PHRASE CONTEST AND 
THE LOSER GOES TO JAIL. 16,95 

( CREATE TAPES OF VARYING DIFICULTY FOR EACH GRADE) 

S 2 F ER 
1 , GONDOLA - PILOT YOUR BALLOON OVER THE MOUNTAIN 

& LAND SAFELY AMONGST THE TREES . WIND. GRAVITY 
.& J,10THER NATURE ARE FACTORS TO CCNSIDER. THIS 
CN'E LOCKS EASY, TrW rI' 'i' 

2 . COPY CAr - MATCH THE COMPUT::!R IN 'fHIS SIMON 
TYPE G��E. IF YOU CA� . 2PER 9 . 95 

IILL PROCR_ ON CASSETT / WE PAY THE POSTAGE 

COD ( ADD $2) Mr, R ' .  
COD or MONEY ORDER 68 KELLY ROAD 
peR 2l! HuOR SERVICE SC WINDSOR C'I' 
TE!. 20)-644-1617 06074 
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R2 "  
68 AD.·" BU48RD4LURFR2ElJ31.L3BBD4B 
RS" 
78 AE.- " BRNR2HUENRHER2FNEBD36BR2 " 
ee AF.-"BU2NF2NRBU2ER3NRGDNLNRD2 
BBR3" 
98 AG.- IfBU5FR41'L2G2D2FR3EUL2BD2B 
R3" 
188 AH .. .. EU2NR3UHBRSBD3FBR2" 
1 1 8  A I •• " BUURBD2N1£3UHGD2F2RBR" 
1 28 AJ .. .. 8UNEFREU4LNEIR2BDl5Q 
1311 AK.· .. EU3HBRS3LBURF2DRBR .. 
1 411 AL"" BU2R2E2ULaD3BLBR2R2EBRB 
D "  
1 9  �" BU5FND4EFND4EFOOFBRIf 
1 6e AN .... BUSFND4ERFOOFBR .. 
1 78 AD'*- " 1RHU3ER2FNED39NL2BR2" 
lee AP .. .. EU2UNHNUER2FDElL2HBD3BR4 
,. 
1 98 AQ •• " BRNR2HU3ER2FD39UHBD2BRD 
FBU2BR" 
2/l11l1 AR •• "EU3NHER2FDGL3EF3BR" 
2 1 11  AS'l- "E4lJoI8DF3DL3H2BR6BD2" 
2211 AT,,° BU5"ER2NRGD3BLHURBD2BR4 
" 
238 AU .. .. BU4ED4FRENU4FBR .. 
248 A\I't- "BU5"D3FREU3EBRBDS" 
29 �·"BU5"D3FENU4FEU3EBDS " 
268 AlC.· .. BUSRF2DF2BlI.5GSBR6 .. 
278 AV.· .. BU4ED2FRND2REU2BDSBR .. 
288 AZ.·" BU5FER2FBLG2FREFBR " 
2'i'8 BA.· .. RU2ERFDNFBLHBDBR4 " 
388 88.· .. RE2U3HGD4RFREUNLRBD2 .. 
3 1 8  BC.·"RU2ERFBD2L2HBD8R3" 
320 CC*- "BRBU3FER28L3BDDFREF " 
338 8Df."RU2ERFDGLH8R3U4HGDF8DBF 
F "  
348 CD .. .. BU3FERBB2NUFREU4H9DF2DF 
II 

358 BE •• " RE2HGF2R " 
368 CE •• "BU3F2R2EHLBF2R" 
37(11 SF .. .. RE3UHGD6FEUHNLEBD" 
3S1'11 BB .. .. ENFUERFD9LHBR3D3BHE3BD" 
39(11 ce.- " BU3R2NR8DFREUNHD49HE3BD 
" 
4H BH .... RE3UHGD3NDSEFDR .. 
4 1 8  CH.·II BRBU3FEEUH9D2ND3EFD3R" 
428 B I  .... REU2BUNEBD:5DRBR .. 
438 C I .· .. BU3FREBUNEBDD3RBR .. 
4411 BJ.·" RE2UBUEBGBD2D48HE3BD" 
458 BK.-"RE3UHBD4BUBER2DL2NUF'R2B 
R" 
46111 BL."'''BRRE2U3HGD4FR'' 
478 CL.-"BU3F2EU3H8D4FR2 " 
488 BM.-"RENDUNLEFND2EFD2R" 
4<nIJ CH$·"BU3FND2EFND2EFD2R" 
:uHf BN.·"RENDUNUEFD2R" 
5 1 8  CN •• " BU3FND2NUERD3R" 
52111 80."' ''BEUERFDBLHBDBR4'' 



S3IiJ CO*.It BEUERNR3FDGLHBDBR4 .. 
S48 BPS·ltElERFDGLHD4BU3BR31t 
558 CP'·"8R8U3FND4EFtFDGLH8DBR2R8 
RA 
Shl'll 89 .... BEUEFtFDGLHBDBR2D2FEIJHNI.. 
R8DBU" 
157" BR .. .. REU2FRD2R .. 
:l8e CR.·" 8U2EFRD2R " 
:59" 8S .. .. REU2F2aN-IR2 .. 
bH 8T.· .. RElJ3NL.2Nft2NU8D3FR .. 
6 1 8  CT •• "REU2Nl..2NR2NU28D2FR" 
628 BU'·"RENU2FENU2F" 
638 CI.»-"BENU2NDFENU2NDF" 
648 SV,·R RENU2FEU2R8D3" 
6:5fJ CW--BU3RD2FEU2RBD3" 
601'11 BWt-HRENU2FENU2FEU2RBD3" 
678 Clift. �8RBUNU2FENU2FEU2RBD3" 
6e8 8X'·" RE3BL.3F3" 
69l1li 8V •• ·RENU2FENU2D3BHE38D " 
788 8I'."BUBRUERFDBLBRD2BHE2R "  
7 1 8  0f1'." 8R2BUDG8E8R2 " ' cottI'IA 
72l1li GIU.- " BU3BRUEFtFDB8DDBR2 " ' ?  I'IA 
RK 
738 DT .... BRR8R2 .. · PERIOD 
748 DL .... BU48R2DBDD8R28D .. · COLON 
7se ss"uBRI5I1P BPACE 
768 XCt-"BUSBR2D28D2D8R2n . ! 
778 HP.-"BE2R2BRBD2 II • HYPHEN 
788 UP ... .. 8U:5BR2D2BDBF2 .. · APOSTROP 
HE 
791'11 QT.·" BU:5BR2D28RU2BD:5BR2 " · QUO 
TE 
BfJIIIJ A8.-"BRHU3ER2FD3I3Nl.28R3" 
8 1 0  A l "uBU4BR2ED:58R2u 
828 A2t-" BU4ER2FDGL3D2R48R2" 
838 A3.-" BU4ER2FBNL.2FDGL2NHBR6" 
84111 A4.·"BR3U:5B3R4BD28R3" 
89 A:5.-" BUSNR4D2R3FDGNL3BR4" 
e.1II A.'·" BUSBRNR3BD3FR2EUHL.2BBD2 
8R7" 
e78 A7,.II Blr.5R4D2B3BR6" 
eelll AB.·" 8RNR2HUEHER2FBNL2FDB8R4 
" 
89111 A9S.IIR3EU3HL2BDFR2E8F3" 
1 888 NA'."8U4R3FDHL2BDFR2ENU2F8R 
2" 
1 8 1 8  NBS- " BU6RDbNL.8UFR2EU2HL.2BBF 
3ElR3" 
1 020 NCS-" BRNR2HU2ER2F8D2G8R3 " 
1 030 ND .... 8RNR2HU2ER2FD2NGDU6NL8 
D6NL8R3" 
1 04" NEt- H BRHU2ER2FDL38D2R2NE8R3 
.. 
lese NFt·" 8RU3NLNRU2ERFD8D4BR2 " 
1868 NS ... .. BRNR2HU2ER2FNUD2NGD2Bl. 
2HBE8R3" 
187111 NH.-u NRBU6RD3ND3ER2FD38R2" 
1 1118111 NI.·"RNRU4L8UR8D:lBR3" 
1l1li9111 NJ ..... BDFREU:5LBURBD:lBR2 .. 
1 111'8 NK .... RU6NLBD4R2NE2F2BR2 .. 

• LOWER PRICES 
• LONGER LENGTBS 
TRAC C-06. C-12, C-24 

From .the leading supplier 01 Computer 
Grade Casselles. new, longer length C-12's 
(6 minutes per side) provide the extra tew 
feet needed lor some 16K programs. @ Premium 5-screw shell with leader 

- BASF lape 

Internationally acclaimed. 
Thousands 01 repeat users. � Error Free • Money back Guarantee 

CASSETTE 

STORAGE �.��v. � HO-!}iiP 
.:C\JI.c\. 500 C-12's 38¢ each TRACTOR FEED ,...p�� Shipping $17.00/500 . DII!·CUT BLANK 

� w/labefs add 4¢ w/boxes add 13¢ CASSETTE LAB!,LSI �----������ 
BASF au.llme'ric FIe.I-Disc -Lifetime Warranty. m 
5V4" Single Side, Double Density, Soft-Sectored. LiJ ,��; MICRO CASScTIeS Inconvenient ahort lengths. 

MC-1O I Sama superior tape in premium ettall 
MC-2Q WITH LEADERS. S""piied complete with 
Me-ao bo;o; Hits Epsoo & Sharp micrO' drtves; 

Call; 213{11D-1430 :: :�=:�: g,:EHT .­I��w:� r\AfAIL TO: tORllld'Computerwore 
II . . .  '"1"24573 Kittridge St., NR1 ,Canoga Park. CA 91307 
• 
I 
I 
I 
I 
I 
I 
I 
I 
I 

- - - - - ORDER FORM _ _ _ _ _ _ _  .. 

I I 
I 1ft1 I : 0 \l1SA 0 MA$TEAC� 

o DISCOUNTS I I 
I Card No. Exp. -- I I Name - ...... --..... .. I 
I Address __ ....... I 
I I 
I City . __ ..... StatelZlp I 
I Signalure _........... Phone I 

Computer make & model ____ _ Disk? (yin) .. 1 - _ _ _ _ _  - - - - - - - - - - -
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1 1 1 8 NL.·"EIt.I6RDONLRBfl2" 
1 1 28 ....... • .. BU4FND3EFN03EFD38R2 " 
1 1 38 NN.·"8U4FND3ERFD3Bf12 " 
1 1 48 NQ •• "BRHU2ER2FD2SNL2BR3" 
1 158 NP .. .. 8U4FN02ER2FD2BL2HD3LBU 
2BR7" 
1 1 611 .... • .. BflNR2HU2ER2FNED2NBD3RB 

U2BR2" 
1 1 78 NR •• "BRBU4FND3ERFBD3BR2 " 
l 1 S8 NS.· .. BUFR2EHL.2HER2FBD3BR2 .. 
1 1"" NT •• " 8U4RNUNRD3FREBDBR3" 
121110 NIJ •• "BUNU3FR2ENU3FBfl2" 
1 2 1 e  NV •• "BU2NU2F2E2NU2BD2BR2" 
1 22e "".IIBUNU3FENU3FENU3BfI2BD" 
12» Nx.·nE2NH2NE2F2BR2" 
1 248 NY.-"BUNU3FR2ENU3D2BL2HBUBR 

6 "  
1258 NZ ..... 8U4R464R4BR2" 
1 268 SS •• " � "  
1 278 X I'I  •• " NlJNGBR2" 
1 288 DT.""BR2R" 
12'l'1J XC •• " UBUU3BD4BR2H 
131110 � •• " BU5ER2FDBLDBDDBR4" 
131(1 KA •• " U5ER2FD3NL4D2BR3" 
1 328 KB •• " UbR3FDGNL3FDSNL3BR5" 
1 338 KC""NRHU4ER2FBD4GNL2BR4 " 
1 348 KD.=" U6R3FD4BNL3BR4" 
1 3511!1 KE •• " NR4U3NR3U3R4BD6BR3" 
1 368 KF .... U3NR3U3R4BD6BR3 .. 
1 378 KB .... BRHU4ER2FBD3NLDGNL2BR4 

PEA COCK ENTERPRISES 
WE'RE PROUD 

CMAILIST IS A GREAT ADVENTURE 
BUT NOT AN ADVENTURE GAM EJ 

An Address Book , Phorle Book. Mail label Generator 
and a whole lot more. 

CMAJLlST is a powerful and professional MIN1 �DATA·BASE 
for home or oHke use, CREATE. ADD, DELETE. CHANG-E. 

INSPECT, SEARCH, SORT, MAILING LABELS, TICKER FILE, 
and INVOICE all so easily. you'll wonder Wily, you waited so long! 

Up to 500 RECORDS <;ontaining 10 FIELDS can be stored per me 
(memory and system dependent). 

CMAILIST is av"ilable in the following vers.ions.: 

4.0 Cl):s,sette Systems (specify 1 6 K  or 32K) $ 1 9.95 
5.0 Disk Systems 524.95 

5.1 .2 Drive Disk Sys�ems with INVOICing $29.95 

CMAlliST includes an easy to follow Comprehensive Manual 
<; 1 year warranty. 

SO JOIN THE GREATEST ADVENTURE OF ALL· YOU WILL BE A 
WINNER! 

C.ITOH ProWriters $ �PaTaliel $565 serial 
'nS 

SEND FOR FREE CATALOGI 
Prices Include Shlpplngl COD Accepted on Software only! 

Send check or money orders to! 

PEACOCK ENT. 
194 CANNONGATE III ROAD 

NASHUA, NH 03063 
603-880-8169 Mon-Sat 1 0 · 1 0  
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.. 
1 38111 KH .... U3NU3R4NU3D3BR3" 
13"" KI.· .. NU6BR3 .. 
1 41110 KJ .... BUNUFR2ENIJ:IBDBR3 .. 
1 4 1 8  KK.·" U3NU3R2E2UDD3BL2F2DBR3 
" 

1 42. KL.·RNU6R4BR3R 
1 438 K ....... U6F3E3D68R3 .. 
1 448 KN ....  u:5NUF4NU5DDA3n 
145e KO .... BRNR2HU4ER2FD469R4 " 
146(1 KP.·" U6R3FDGNL3BF3BfI " 
1 47(1 KIiI.· .. BRHU4ER2FD4BLNlJNDNL� 
n 
14B8 KR.··U6R3FDBL2NLF3BR3" 
14"H1 KS.·IlBUFR2EUHL2HUER2FBDSBR3 
" 
lS1110 KT.-" BR2U6NL2R2BD6BR3" 
1 5 1 8  KU."" BRHUSBR4D5BNL2BRl5 " 
H528 KV.· "BR2H2U4BR4D4B2BRS" 
1 538 KW.-" BUNU:lFE2F2ENUSBR3BD" 
1 S4(1 KX.·IIUE2H2UBR4DB2F2DBR3" 
1558 KV ... "BR2U3H2UBR4DG2BF3BR2" 
1568 KZ$=" NR4UE4UNL4BF3BD3" 
1 578 Kl ... "BRU6NGBD6BR3" 
1 !5911!1 K2 •• RBU6R3FD2BL3D2R4BR3 " 
l M8 K3 .... BUbR3FDGNL2FDGNL38R4 .. 
1 61110 K4 .... BU6D4R3NU4NRD2BR4" 
1 6 1 11!1  KS.· .. R3EU2HL3U2R4BD6BR3 .. 
1 628 K6.-" BUNUFR2EUHL2BU3ER2FBD5 

BR3" 
1 638 K7$-"8U6R4D3G1D2BR4" 
1 648 KS.-"BRHUEHUER2FDGNL2FDGNL2 
BR4 " 
1 69 K9." "BUFR2EU4HL2BDFR2EBD4BR 
3 "  
1 668 K"-KO. 
1 6711!1 HF.·" BU2R29D2BR2" 
1 9CH1 • 

21HH1J DRAW " S8B"'20, 28 " +Atrtt+BH.+BA 
$+CT$+SS.+BI .+SS.+SS$+BV.+Ca.+CU 
.+BR. 
2(111!1:1 DRAW SS.+�+8A.+�+9E.+QU 
• 
281 0  DRAW " SBB"'13. 40" +KW.+NH$+NA 
.+NT.+ss.+NI.+N5*+SS.+NV.+ND$+NU 
.+NR$+SS$ 
28 1 5  DRAW NN.+NA$+NM$+NE.+� 
21112111 DRAW " B  ... 2(1.68" +AM.+BV$+SS.+ 
BN.+BA.+BM.+9E.+SS.+B I.+SS.+SS. 
211!125 DRAW AC.+CH.+9E$+BR.+BV.+CL 
.+SS.+BA$+BN.+B�+BB. 
21!l30 DRAW " BMS. SIll" +BH.+BI.+BS.+S 
S$+�+B�+BM*+BE.+BS. 
2835 DRAW BI.+BS.+SS.+AS.+BT.+BE 
.+BV'f+BE$+DT. 
2I!l411!1 DRAW " Btt1S, 188" +KM*+NV.+SS. 
+NN.+NA.+NM.+NE.+SS.+NI .+NS.+SS. 
284S DRAW KC.+NH'f+NE.+NR.+NV.+NL 
• 
2I!l5II!I DRAW " Btt5, 1 211!1" +NA.+NN$+N�+ 



SSt+NHt+NJ t+NSt+SSt+NNt+NAt+�+ 
NEt+SSt 
2eee DRAW N J t+NSt+SSt 
2fl68 DRAW "BH5, 1 41111"+I(S.+NTt+NEt+ 
NVtI+NEt+DTt 
287l1li DRAW "BMS, 1 6I111B +SC.+8At+BTt+ 
SSt+SSt+NCt+NAt+NT.+SSt+SSt 
211117S DRAW BD.+BOt+BfH+SSt+sst+ND 
t+NO.+NGt 
2IIIISIIII DRAW "BHS, IS1111" +A2t+DT.+SSt+ 
ADt+8A.+BD.+SS.+KD.+NA.+NDt+SSt 
2885 DRAW K2t+DT.+SSt+AHt+CDt+CH 
.+SBt+KHt+NO.+NHt : BOSUB 382l1li 
2 1 7l1li DRAW -BI'IS, 21111" +A3.+SBt+AP*+B 
A.+BU.+CL. 
2 1 S1111 DRAW "81'1 1 211, 2I111u +1(3.+SS.+KP 
.+NA.+NU.+NL.. 
2 1 98 DRAW "Bt'IS . 41111" +A4.+SS.+AA.+BR 
.+BT.+BH.+SU.+BR. 
22" DRAW - BH 1 2I111, 48° +K4.+SBt+KRt+ 
NRt+NTt+NH.+NU.+NRt 
221l1li DRAW "BHS, 6IIII" +AS.+SS.+AF.+B 
R.+8A.+BN'f+BI(t 
222" DRAW " BH 1 2I111, 68 " +K!5t+SS.+KF. 
+NRt+NA.+NN.+Nk. 
2238 DRAW "BI'IS. elll" +A6.+SS.+AN'f+B 
At+BN.+BCt+BVt 
224" DRAW "B11 1 2111, SIll " +K6.+SBt+KN. 
+NA.+NNt+NCt+NVt 

Shifter 
A ralking "munch game" far 1 QT 2 simul­
taneous player;. Deve/oped fry MIT grad in 
machine language {or incredible per!ormance­
at fastest speed, you can cross the screen in 
about I second. Shifting maze adds _prises. 
Playe'!> greet each other when meeting. Can 
select computer as opponent for I p1a�e'f. 

$20. 

Articulator I 
Add speech to �ur programs Or change dialog 
in Shifter. Digiti�es yoUI' voice from audio tape; 
sound track may be put on rape as port of other 
programs. Comes with Basic caUabIe interface. 

$20. 

Both available on cassette for 16 or J2K.Ext. 
Basic not required. Sticks r/Uluired for Shifter. 

29 ENTE RPRISES 
1208 Country Ct. ' Cary, NC 27511 
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22:1111 DRAW "8I1S, U 'IIII " +A7.+SS.+AS.+ 
SUt+BS.+BAt+BNt 
226l1li DRAW " BI'I 1 2I11J, 1." +K7t+SS.+I(1!I 
.+NU.+NS.+NA.+Nrtf 
227111J DRAW "BH5 . 1 2111J " +Ae.+SS.+AHt+ 
BE.+BNt+BRt+BV. 
228l1li DRAW "BHI21111, 1 2111° +KS.+SSt+KH 
t+NE.+NN'f+NR.+NVt 
22"18 DRAW "BI'I5, 1 4111J "+A9.+SS.+ABt+ 
BEt+BTt+BTt+BVt 
23iI8 DRAW "BI11 211, 1 48 " +K9t+SSt+KB 
.+NE.+NTt+NTt+NYt 
Z5 1 111 DRAW u8l1I11 , 1 6111 " +A l t+A8.+SBt+ 
AG.+BE.+BO.+CR.+BGt+BE. 
232IIIJ DRAW "8H1 12. 1b111 H+Kl .+KH+SS 
.+KG.+NE.+NO.+NRt+NGt+NE. 
23311 DRAW "BHIII , l B/11"+Al.+Al .+SS.+ 
"BR2"+AD.+BAt+BVt+BI.+BDt 
234111 DRAW "BH I 2111. 18111 "+Kl .+Kl .+SS 
.+KD.+NA.+NYt+NI .+NDt: GOSUB 3111J21111 
23S111 DRAW -BH1S. 2IIIIu +AT.+BH.+BEt+ 
sSt+BQ.+SU.+BJ.+Bct+BK.+SBt 
2355 DRAW BB.+BRt+CO.+CW.+CN'f+SS 
t+BF.+Cot+BXt+SS. 
237111 DRAW uBH5, 4111 " +8J.+SU.+BH.+B 
P*+SS.+sst+CO.+CVt+BE.+BR.+SS. 
237S DRAW CT.+CH.+BE.+8S.+BL.+BA 
.+BZ.+BVt+SSt+BD.+cot+CBt+DT. 
2398 DRAW "Bf11S. bIII" +KT.+NHt+NE.+ 
SS.+NQt+NU.+Nl$+NC.+NK.+SS.+NB.+ 
NAt 
239:5 DRAW Not+NNt+NN.+SS$+NF.+NO 
.+NlC. 
241 111 DRAW "8H5 , 8111 "+NJ$+NU.+NI'I.+N 
Pt+NS.+SS.+NO.+Nvt+NEt+NR.+SSt 
24 1 :5  DRAW NTt+NH.+NEt+SS.+NL.+NA 
.+NZ.+NV. 
243111 DRAW " BI'I5, U JIII" +NDt+NOt+NS.+ 
DTt 
244111 DRAW "S4BI1 1 :5 . 1 2fJ" +KT.+NH.+N 
E.+SS.+NQ.+NUt+NI .+NC.+NKt+SSt 
24415 DRAW "R2111" +SBt+NF.+NO.+NX.+ 
SS$+NJ.+NU.+NM.+NPt+NS. 
2447 DRAW S8.+Not+NV.+NEt+NRt+SS 
$+NT.+NH.+NE.+SS.+"Rl." 
247111 DRAw u BH5, 1 3111 " +  SSt+ND.+NO.+ 
NS.+DT. 
24111l1li DRAW " BI12ii5. 1 5111J " +K l t+DT.+SSt 
+NR.+NEt+ND.+SS.+K2.+DT.+SS. 
24eS DRAW NLt+NA.+NZt+NV.+SS.+K3 
.+DTt+S8.+NBt+NR.+NO.+NNt+NNt 
2487 DRAW SS.+K4.+DT.+SS.+NS.+NI'I 
t+NA.+NL.+NL.: BOTO 31111111 
3I11III111 GOTO 199111 
31111111 GOTO 31111111 
31112111 At-I NKEYt 
31113111 I F A."" a "  THEN BOTO 31114111 EL 
BE BOTO 31112111 
384111 PCLS: RETURN 



Peeking Into The 
Hidden Commands 

Of The MC- 1 0  
By Tom Szlucha 

At first glance, the MicroColor Computer (MIC) 
recently introduced by Radio Shack appears to be 
well-suited for beginning programmers, but may 

turn away many advanced programmers because it lacks 
several commands nceded to manipulate machine code, 
After some detailed examination into the BASIC interpreter, 
I have found that this is not entirely true, Besides the 68 
documented commands and functions, there are at least five 
undocumented command, that, with some study, should 
allow an unleashing of the machine language capabilities of 
this Micro-box, 

Tandy has built several undocumented commands tnto 
MIC npparently for use with cassette-based software, These 
commands support various machine language funetlons 
which should allow them to market more sophisticated 
software than is allowed with BAStC. The quest for these 
"hidden" commands came from knowing that Radio Shack 
has a reputation for not always d isclosing everything that 
they know (or should know) ahout the operation of their 
machines. It was also d riven by a desire to understand some 
of the differences between the BASIC used in MIC and that 
used in the CoCo, 

There are several techniq ues which can be used to estab­
lish the existence of hidden commands, One of these tech­
niques is somewhat hit and miss but ean be effective, Sus­
pected eommands are typed into the computer £tnd the 
subsequent response is studied. For example, examine 
Table I which contains MI C', response to several eom­
mands. 

Table I - Response to Various Keyboard Inpot 

Command 
NEW 
LIST 
XYZ 
EXEC 
CLOADM 
CLOADZ 

Response 
OK prompt 
OK prompt 
syntax error 
FC error 
S (searching tape) 
TM error 

Comment 
known command 
known command 
known garbage 
suspected command 
suspected eommand 
verification 

in a syntax error. EXEC gives an Fe error rather than 
syntax error indicating that M I C  recognizes the existenee of 
the command bnt needs more information to process it The 
response to CLOADM is a familiar S in the upper lefthand 
corner of the screen as BASIC waits for a program to appear 
at the cassette porI, If CLOAD were typed instead of 

Typing NEW and LIST give the expected OK prompt. 
and XYZ is clearly reeognized as a non-command reSUlting 

CLOADM, the response would be the same, but note the 
response to CLOADZ, a TM error occurs, This i ndicate< 
BASK treats the «M"with special respect. In fact, BASIC only 
likes to see an M ,  space or quote after CLOAD. 

With several hundred commands used in the various dia­
lects of TRS-80 language. not including countless possible 
new variations, the trial and error method of searching is 
obviously limited, Another technique which can be used to 
discover "new" commands is to examine the BASIC Com· 
mand Table. The Command Table is a list of key words used 
by the computer to distinguish commands and functions 
from variable names, MIC's BASIC directory is located in 
memory loeation 574 1 3  to  57670 (decimal), The short pro­
gram (Listing I )  shown below can be used to "peek" at this 
list of commands, 

Listing 1 - Peeking At MIC's Command Table 
10 FOR A=574 1 3  TO 57670 
20 P=PEEK(A) 
30 IF p>127 THEN LPRINT CH R$(P-128),:LPRINT 

A:GOT0 50 
40 LPRINT CHR$(P); 
$0 NEXT A 

This program prints a list ofthe commands and functions 
recognized by BASIC along witb the address of the last 
character in each command. These commands are stored in 
memory using the ASCIl eode for each leiter with 128 added 
to the last character of each command to indicate to the 
computer that it is the end of a weird, Undocumented com­
mands: EXEC, CLOADM, USR, VA RPTR. and OFF. Of 
these, three have been determined to work, the other two 
will  have to await further detective work. 

The hidden commands work essentiallv like their CoCo 
counlerparts, The following is a brief description of eaeh, 
CLOADM "filename",S,E,T - Loads a machine language 

program named "filename," S is the address to 
start loading the code, E the ending address, 
and T, the transfer address; all of these are in 
decimaL 

EXEC X Executes a machine language program, If the 
program was previously loaded with CLOAD­
M, X, the transfer address is handled automatic­
aJJy 

V ARPTR This is a function used to determine the address 
where a specific variable is stored. lt also can be 
used to determine the size of a string variable. 
This is a very powerful command. allowing 
string packing for fast animation and allows 
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fast sorting routines-a real gem to have on 
M lc. See Ron M u m maw's recent article 
"V ARPTR-BASIC's Hidden Command" in 
the June 1983 issue of the Rainbow. 

The fourth command, USR, more than likely works in 
Color BASIC, but the address which holds the location of the 
user-supplied subroutine has eluded detection. Until this 
location can be found, EXEC can be used in many instances 
as a substitute. The fifth command, OFF, is in the key word 
table and is recognized by the computer, but there is nothing 
to turn off. In Color BASIC, OFFworks with MOTOR and 
A UDIO, but these are not present as functions on the MC-
10. It could be that this command is either a leftover or is 
present for a future enhancement. A call to Tandy's techni­
cal hotline was of little use in obtaining more detail on these 
commands. It appeared that they were learning about these 
hidden commands for the first time from the phone inquiry. 
Their response as expected was that the commands were for 
"future applications" and they were not aware of any further 
intended d oCllmentation. 

It is certainly exciting to discover this hidden power in the 
MC-IO, but somewhat disappointing that a CSA VEM 
command was not also d iseovered. The lack of a machine 
language save feature appears to be the only major stum­
bling block to writing machine code on this computer _ To 
test the EXEC and CLOADM commands, I resorted to 
writing a short test program on the CoCo, saving it to tape, 
then inputting it to M IC. Once a commented d isassembly of 
the BASIC ROM is available, a save routine can be deve­
loped. Also, it may be possible to trick the machine into 
saving machine code by changing the BASIC pointers. Looks 
like more detective work ahead. 

: 
: 
: 
: 
, 

! • • • • • • • • • • • • • • • • • • • • • •  

KALE IDOSCO PIC CREATIONS 
PRESENTS 

S e R A  JK 13 .c e© , 
AN AMAZING NEW WORD GAME 

FOR 2 TO 4 PLAYERS THAT 

CHALLENGES tHE INTELLECT. 

WILL YOU HAVE THE "SMARTS" 

TO UNSCRAMBLE THE MESS? 

FOUR DI FFICULTY LEVELS. 

FUN FOR ALL AGES. 

GREAT AT PARTIES. 

16K NON-EXT. TAPE 

SEND $1 S.9S
·
(DELIVERY INCL.) TO 

KALEIDOSCOPIC CREATIONS 
P.O. BOX 1284 fA 

MELROSE PARK, IL 60160 �,�!��?!' 
·llIInol. ruldanl. add 6% .. 18' lax. 

FOR THE TRS 80 COLOR COMPUTER 

: 
: 
: 
: 
: 
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By the way, BASIC code in MC-IO is stored almost identi­
cal to the method used in the Color Computer. Bytes I and 2 
of a command line point to the next command line. Bytes 3 
and 4 contain the line number. The next bytes (up to 124 
more) contain the coded commands, variables, constants, 
etc. The commands are toxenized, the rest in ASCII code. 
As pointed out by Dan Downard in "Technical Review of 
the MC-IO" in the July 1983 Rainbow, the tokens are not the 
same as those used in Color BASIC. In a future article, I plan 
to show a software routine to convert programs written in 
Color BASIC on the CoCo to load and run on the MC-IO. 

In a related topic, I have noticed that the M C-I 0 seems to 
run BASIC faster than the Color Compuier. To verify this, I 
ran the simple Benehmark program shown in Listing 2 to 
compare them. 

Listing 2 - Timing Program 
10  FOR 1=1 TO 1000 
20 PRINT I 
30 NEXT I 
Sure enough, the MC-IO took 17.5 seconds, whereas the 

CoCo took 20.7 seconds. It takes the speed-up POKEfor the 
CoCo to beat its little brother ( 1 3.9 seconds). Since the 
BASIC clocle speed is the same for the two computers at .895 
mhz, I attribute the faster execution speed to more efficient 
interpreter code in the MC-IO. 

• 

(I would like to acknowledge the technical contribu­
tions of my l5-year-old son, David Szlucha and his 
l6-year-old collaborator, Dean Swain. These micro­
teens made many of lhe discoveries discussed in Ihis 
article within hours of unpacking our new Me-lO.) 

� 

lN i l d  p a r ty 
A naughty , sexy c omputer game 

for 2 to 6 c ouple s . 
Game varies 

every time you play . 
All prompts from TV scree n ,  

no need t o  read 
compli cated instruc tions . 

Send s e l f-addressed stamped 
envelope for program des crip­

tion and instruc tion she e t .  

O n  cassette tape . 
For 1 6K Color Compute r . 

Extended BAS I C  no t re quire d .  

$35 . 00 incl postage . 
( PA re sid add $2 . 1 0 ) 

Send check to P. O .  Box 2 1 0 ,  
Jenkintown , PA 1 9046 

• 

b & b A s of tlNa r e  RAINBOW 
CERTIFICATION 
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COMMENTARY 

MC- 1 0  VS. CoCO 
A Command Summary 

By Frank Smith 

While poking around inside my PoCo I made .ome 
interesting discoveries. One thing [ noticed was 
that Microsoft managed to pack plenty of power 

in that 8 K  ROM. I kept running into so many commands 
which belonged to Extended flASK: on the CoCo that I 
decided to make a comparison chart between both levels of 
BASIC on the CoCo and M icro Color BASIC. The Extended 
BASIC commands are marked with a #. The only real d isap­
pointments are the lack of EDlT and ELSE. 

Radio Shack has made provision for an easy upgrade to 
20K by using a socket which can hold a 16K RAM module 
(Cat. �o. 26-3013, $49.95). 

As mentioned by Thomas Szlueha in articles last month 
and this month, there are some BASIC words which are not 
mentioned in the documentation that comes with the PoCo. 
Could there be more? 

# 
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C O M P U K I D S  MAGAZ I N E  
The Computer Magazine for Beginners 
Educational articles that are easy to underatand 
Game programs 
Computer book reviews 
Program problems 

CompuKids Club 
1 year magazine subscription 
Contests with GREAT prizes 
Free computer advice 
Program exchange 
Educational program • 
. • • and lots more • • •  

o One year subscription plus one year membership in CompuKids Club - $24.00 
(Canada - $31 .00) 

o One year subscription only -$16.00 (Canada -$20.00) 
o 
o 
o 

Six month trial subscription - $9.00 (Canada -$1 1 .00) 
Payment enclosed (check or money order) 

Please bill me later (a $1 .00 billing fee will be added) 

(Special School and Group Rates Available) 

Nam. ________________ �Age ___ signature If bUllng 

Add .... I ____________________________ Clty ________ SI8I. 
ZI" Code ________ Phone 

M.all Check or Money Order to: 
CompuKlds Magazine P.B 
P.O. Box 874 
Sedalia, YO 65301 

102 me RAINBOW September 1963 

Or Phone TOLL FREE: 
1 -SQO-822-KIDS 



Software Revlew:':========i;::\\ 

Lower Case Interpreter 
Could Be Time Saver 

Wish you were able to type program listings in lowercase 
mode instead of having to toggle back and forth between 
lower- and uppercase with the CoCo's cumbersome Shift-O? 
Wish no more, The folks at JARB Software have Come up 
with a nice, short machine language program that allows 
you to type in lowercase mode not only the messages within 
quotes that you want in lowercase, but also the BAStC com­
mands that otherwise require an uppercase input, 

LCINT, which stands for Lower Case Interpreter, is a 
short machine language on tape that loads in less time than 
what it takes to insert the cassette in the tape recorder. Two 
versions of the program aTe included on each side of the 
tape, LCINT16 and LCINT32, for a  1 6K . . . Oh, but you 've 
guessed what the two versions are for, Once you've loaded 
the appropriate ver�ion On your machine, you type in 
EXEC. Nothing noticeable happens just yet. But press Shift-
o and type the following line: 

10 print "Show us your lower case!" 
Now LIS T ie The line nOw appears as 

10 PRINT "Show us your lower case!" 

and when you R UN the program your message appearsjust 
as you typed it, with reverse video characters indicating 
lowercase, unless, of course, you have installed one of the 
lowercase boards on the market. And, if you have a printer, 
true upper- and lowercase would be displayed, The impor­
tant thing, however, is that the lowercase BASIC command 

prim was accepted as typed, permitting easier input. 
LINer also provides a single key PAUSE function, 

implemented with the CLEAR key, which would not only 
perform the same functions as SHIFT@, but gives you the 
convenience of single step through. program listings or 
through disk directories, leaving the normal functions ofthe 
CLEAR key untouched when not listing a program or a 
directory. 

If you have a need for printing messages in upper- and 
lowercase in your BASIC programs, this machine language 
utility can be a timesaver. The program performs as adver­
tised. The 1 6K version resides in memory locations &H3F60 
through &H3FFA, and the 32K version resides between 
memory locations &H7F60 and &H7FDF. The program 
comes on cassette tape, but is disk compatible, Although the 
documentation consists of a single sheet, it proves adequate 
for this simple application program, 

(JARB So(twllI'e, 1636 D Avenue, Suile C, Notiona. City, 
CA 91050, 510,95) 

-Dr. C ....... Calle 

The Orig i na l  FLEX™ for Color Computers 
• Upgr_ to 64K 
• RS to FLEX, FLEX to RS file transfer atliilly 
• Create )'OUt own character set 
• Automatic recognition of single or double densjty and single or 

_ sided 
,. All features available for either single or multiple drive systems 
• Settable Disk Drive Seek Rates 
• Faster High Resolution Video Display wilh 5 different formats 
• Save RS Basic: from RAM to Disk 
• Move RS Basic 10 RAM 
� Load and save funclion on FLEX disk 
• 24 Support Commands 1 2  with Source Text 
• EXlernal Terminal Program 

Languages Available 
Pascal, Fortran, RS Basic, RS Assembler, TSC Basic. TSC Assemb· 
ler, Relocating Assembler, Macro Assembler, Mumps 

JI you are t1rad 01 playmg games 01'1 your TRS,8(}C COlOi' Computer Ot lind <hal vou illt' 
h�b'f !tw IIm,l<dlOll::>oi the NO> BAS*C ,n IrY"'9 to wiOte a Prog,aM thai WIll allow you !l;l 
a.;1v<lIl'yUSE the COIbf Coo1'Ipu1eras a CQMPUTER. you AGE READY TO MOVE UP rOTHF. 
R.eX9 � Opt'lallng S.,...,lem Ir you ¥Ioanl 10 ..... ve REAL 0r.tOC:'lAMMING POWfA """'9 el<' 
Exlremely �ul BU&i1ess BASIC. PASCALs C COlfIl)lms_ a tull-bIOWfl Macro Assembllt. 
'KfIh a t'oulfY capab.lny 50 you dl'e nol amtllluUlJl>ly tlJ1"v(:'-'("'y lhe- wheel . yOU ARe- READy 
TO MOVi7 UP TO THE FlEX9 Operatmg System II you wouid hke to 5ee II you REALl Y 
GOULD USE A COMPuTe-A IN YOUR BUSINESS. or begin \0 rnal<.e your Cl"TlV�(t::f �\c .. 1 
PAYING ITS OWN WAY by dOll'lg son'e CompUler Work IOf !he mlij,ans 01 s,nm! bU5"")(!SSet 
around you such .as Wor{lpr{)cessl!lg PayrOll. Il;ccounHng Inven!or� elc wen you AAE 
READY TOJ.toYE UP TO THE fLEX9 O�ri!I'ng Syillam 'He'4?'> OAT A·COMP h<l'i Il'e lI<.ay' 
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DATA-eOUP .... � yo... .....-dtom_ your fRS..aOC " Colof �t WORK 
Jot rou; from Part& and Pieces to FUtt. Ready to OM SYSTEMS. DATA-COiIIIP dnlans. 
MIl$. MrYIQn.. .-J SUPPORT$ Computer SV$T!IIS, not jwet �. CALl 0Af4-COIIP TODAV to mab yow CompWK WORt{ FOR YOU! 

System RegtnretMnt& 
flED Spec;a! General Ver!ilOn x Ed\ttJt 3, ASM)mblCr l""hICh normalfy sell lor $5(100 
., . , � OC  
F·MAlti{RS) Fl.-I;X9 CI;)nYefSKlIl Roul. lor t'"le � Disk CONroller 
""hell purchased wdh Specla! General FLEX9 Sys. 
when purchased wI[houI [he Genero.l FlEX9 Sy� Set Of EigM 64k RAM Chips w MOd. lnstfucllo0:;' 

Colo, Comouter with &4K RAM and EXT BASIC 

SPECIAL SYSTEM PACKAGES 

$4995 $59.95 
$00.95 

$399 95 

flAK RadioShac1 eOLORCOMPUTER. Radio Sbacli: COLOR DtSk CONTROU.ER" Oi&k OtIW s� 5p(!CtaI General Vef$lOO Of f'lEX9 • F--MATE(RS) " aod »  fSwI: of 10 
Double- � Diskenes; » COMPLETE. tiUdJ tb futI SYSTEM ("m yom Cotof TV Set 

" 019.95 
OISK OAl\/£. PACKAGES. fie. 

These P-ac�i1ges indude!tle ROOIOS"atk DISk COf,troller. D'Sk Dt..-es ""'lh POWI":f Suppty and 
Cao.nCf. arr:J DIsk Dove Cable 
PAK II-1 1 Smgle S,,;1ed. Doublf: DeOOoty Sys $489 95 
PAK #2 .•. ;> Single SIded. Double Density Sys. $14995 
PAK II I  ' Double Sided. 00001(: DenSity Sys $56995 
PAK 1t4 '1 Dnublf' Sld!!d OWJble Oenslly Sys �919.95 
PAK �5 - '1 Oume Thtnltn& Double Stded Double DenSity Sys $749.95 

RadlQ Sllac1o; Olsl!. CorI\foiler 
PARTS ANO PlECES 

• �Ie 5ide-tl. Double Density DISk arM) T3fi(J()r1 
, ()()I.lbl>'J s..;oo QoJ.d)le D ... lWty 0.1>11 OrlVe Oume 
1 Ov� Thmhne Double $ldect Double Dt!llS#y 

s� l)(NQ C:IDlrnrt W>ll"l Pow411 SlIflPIy 
lJcubk; DrIVe Cabmer .. ,In PCW(jr Supply Su'>gl¢ Dmw DiSk Csew. 101 RS (;¢t« efu>; Ocuble D�I"e ;};:;.k Cabffi Ii)r RS ConlfOileir M>ero tEd'. P,oo,,-, . In;,: LOWER CAt£: ROM Adapter 
A;ul1O S'1ack BASI;: Version 1.1 ROM Aoo'o 5n""" E"'ended a.,�1(: ROM 

.. 

$179.95 
$.2.9:95 
$;)49_% 
527995 

$39.95 
18.95 

$10995 
1>24 9S 
£349$ 
Si"49!l-534 95 ,..96 

.. 
-, 
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Save Time 
With Tape Utility 

Tape Utility from Spectrum Projects is actually a set of 
nine operations to make living with a Color Computer a lot 
easier or, at least, a lot less complicated. To begin with, Tape 
Utility can be used with either a tape or disk system, but 
using with a tape-only system will yield only four of the nine 
operations available On the program. 

The program is written tn machine language and comes 
with a four-page dOCUMentation which was found to be 
fairly eomplete. After a CLOA DM and EXEC command a 
menu appears for the user to select one of the many options. 
While the program is funning, no BASIC or Disk BASIC 
commands are available. A command is present to return to 
BASIC and typing EXEC will ,tart up the program again. 

I would categorize this utility as one of the "make things 
easier" variety-tbat is, a program that will. for the most 
part, do things that are possible to do without the utility, but 
take a lot more time to do. With this in mind, I jumped in, as 
many users would, and used the program without a com­
plete review of the documentation. The results yielded only a 
few surprises and, upon closer scrutiny ofthe instructions, I 

AUTO-DIALER 
BY SOUNDWORKS 

l!f AUTOMATIC PHONE DIALER 

8f ULTRA HIGH SPUD DIALING AND 
R EDIAUNG 

(t STORE OVER 50 NUMBnS 

fif NO MODEM R E QUIRED 

fit NO TONi SE RVICE NE EDED � If SIMPLE HOOI( - UP F'tAjNBOW C�lIl1'JeATIO� ISlf .... , 
ADAPTAIU TO ANY PHONE 

ISlf 161( E XTiNDED REQUIRED 

C ASSETTE .24.95 DI S K $ 34.9S 

Soundworks Produc tions 
2 6  fAST 7 t h  STREET 

PATCHOGUE ,NEW YORI( 11772 
11..'1.1 ••• " .... " .  "117, I I "  J"II 
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discovered most of the surprises are covered in the docu­
mentation. 

What does tbis program do to make life easier? To begin 
with, tape users can print a directory. either on screen orona 
line printer of a given tape. The directory will include the 
name of the file, type (BASIC, machine language or Data), 
file mode, start, end and execute addresses of each program, 

Surprise number one came when I tried to terminate the 
reading of data before the tape was completed. Tape Utility 
will only terminate while reading data and not durmg a gap 
or blank section of the tape. Yes, this is all covered in the 
documentation, but it does create some problems if you read 
an entire cassette and want to get back to the Tape Utility 
menu. You must either restart the program or read some 
dummy cassette data to enable the BREAK key stop option. 

Tape users may also easily make tape-tD-tape copies 01 
BASIC, machine language or Data programs. Tape Utility 
will not copy some auto-start and most copy-protected disks 
and tapes. 

Disk users are given s.ix more options on Tape Utility. The 
program will easily eopy a file from disk to tape, or tape to 
disk and do an automatic copy of an entire disk of programs 
to tape. Those of you who have used the CSA VE and 
SA V EM command will understand how much easier it is to 
use Tape Utility than continuous PEEKing for start. end, 
and execute addresses of machine language programs. Tape 
Utility also includes some disk-only functions such as dis­
playing a two-column compressed directory on screen or 
line printer and setting defaul t  drive number other than 
drive #0, Unfortunately, the disk directory given does not 
include start, end and execute addresses as thetape directory 
does, Tape Utility also does not include a simplifieq disk-to­
disk copy routine, The user must return to Disk BASIC to use 
the COPY command if this needs to be done. Although 
COpy is easy to use it would be nice to h<lve something like 
it available while Tape Utility is up and running. Tape 
Utility also does not "fix" tape programs written in the disk 
operating area. Attempts to use such programs may result in 
a crashed disk and a very frustrated USer. This surprise 
(number two!) is not covered in the docnmentation. 

Tape Utility will copy programs up to 10K in length in a 
16K machine and 26K in a 32K machine. Users are cau­
tioned in the documentation that Tape Utility will not copy 
segmented files produced by some assemblers. Tape Utility 
will recover from errors that are encountered during a read 
of a tape file, however. This unique ability is especially 
valuable if you are doing long tape-to-tape or tape-to-disk 
copies. 

The decision on whether to buy Tape Utilily or not is 
really a matter of the personal preferences of the user. The 
program is straightforward and performs as documented. It 
is a matter of time saving and convenience. Decide whether 
you want your CoC\> to do the majority of the busy work 
involved in copying and cataloging tapes or if you have a few 
extrn hours to do it yourself the hard way. I prefer to have 
the computer do the busy work and consider this program 
well worth the price. 

(Spedrum Projects, 93-15 86th Drive, Woodh .. en, NY 
1 1421, disk or cassette S24.95 plUS $3 sib) 

--Brian James 
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Humbug For the Me-tO 
Shortly after reviewing the new MC-JO "PoCo CoCo," I 

received a telephone call from Pete Stark of Star-Kits, Yes, 
in the same issue in which I stated that machine language 
was apparently not supported by the MC-IO, an ad 
appeared for Humbug, Anyone familiar with Humbug 
knows it's one of the nicest monitor programs for the CoCo. 
Thanks to Pete, we noW know that there is an EXEC and 
even a CLOADM command that are undocumented , 

Taking advantage of the hidden commands, Humbug 
appears to be the first piece of commercial software for the 
PoCo, As 1 am machine language oriented anyway, I cannot 
think of a more useful tool for exploring the new computer. 
There is only one minus, the availability of memory. With 
only 4 K of on-board memory, Humbug occupies a little less 
thim 3K. After housekeeping and screen memory only 
around 400 bytes remain for user programs, Radio Shack is 
already advertising a l6!20K upgrade module, so, by the 
time you read this, the memory limitation should not be a 
problem. To combat this problem three different versions 
arc available at different memory locations as the 6803 
Processor is not capable of position independent code, 

Before covering the different commands available, let me 
say something about the manuaL The 25 pages of exccllent 
instructions are not only complete with source code, but also 
contain a wealth of information on the MC-lO, a memory 
map along with seveml addresses of key ROM calls. 

UPLOAD .1 6.95 
Th i s  i s  the UPLOAD side of DLOAD and 
DLOADK in Ext ended Color Basic. Send a 
basic or machine program to another ECB 
Color Computer. Prograllls tan be pasAd 
diret:t1y Dr by phone if both CD4liPUtllfs are 
hooked to modelll!ll.(not supplied). Uploaded 
program arrives at the receiving end rudy to 
,a ve, run. or execute. Patch to corrllct the 
flaw in DLOADM i. aupplied in public dMlain. 

INDEXER 114.95 
Progralll produc ... a sorted Ust of vartables 
Ind Un. numbttrs used in your ballic program. 
Following each vari able or line number will 
ba a Ii sting of the I'tJtIlbII!'s of the basic lines 
which contain the varlablll or linll numb.r. 
RUNni ng thll basic program is not required. 
Bonus! Global Harch of basic program for a 
varlabl., a text string, or a basic keyword. 

'ut machine language 
16K/3ZK EXTENDED BASIC, Tap!! or RS Di!5k 

Add $Z,OO for shipping and handling 

� 
RAINBOW 
ceRf>fIC4J1¢N 

, .. , 

KL-US'R SOFTWARE 
1 1 5  RISING SUN, Dept R 

FORT MITCHELL, KY 4101 7 
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The manual ean be considered a standard of comparison 
and is alone worth the cost of the software. For example, 
one of the addresses points out the fact that Radio Shack 
didn't use the on-board serial interface for the RS·232 port. 
Addresses are given with proper values to control the RS-
232 Baud rate from 1 1 0 to 2400 Baud, There is even a 
command to change the Baud rate, 
Commands 

Following is a summary of the commands implemented 
by Humbug. A detailed description of the operation of each 
command is given in the operation manual. A few are worth 
noting, The AT or analyze tape command will document the 
content. of an unknown tape, giving you the program name, 
format, number of bytes and the start, end and execution 
addresses. The FI command will allow you to search any 
section of memory for a hex string, The SA commands allow 
you to make machine language tapes, Full hreakpoint con­
trol and single-stepping of programs is supported. 

AD � Formatted ASCII Dump 
AI ASCII Input 
AO - ASCII Output 
AT - Analyze Tape 
BA Change Baud Rate 
BP Print Breakpoints 
B R  Setl Reset Breakpoints 
CO Continue 
CS Checksum Memory 
DE Descmble 
EX -- Exit to BASIC 

Fl - Find 1 , 2 or 3 bytes 
FM - Fill memory with constant 
lID - Hex dump 
HE � Print command codes 
JU Jump to program 
M C  Compare memory 
ME - Memory examine and change 
M M  Move memory 
MT Memory test 
R C Register change 
RE Register examine 
SA Save M L  to cassette' 
SS Single-step 
ST Start single-step 
!!  M onitor reset 

1/0 Control 
Humbug has a unique feature using the SHI FT-@ com­

bination that is used in BASIC to pause operation, When a 
SHIFT -@ is encountered one offour commandscan follow, 
A "P" will toggle the pause mode which pauses screen out­
put after every 1 6  lines for examination, The letter "0" turns 
the R S-232 port on and off for printer output. Hitting 
BREAK will cancel any program and return to the monitor 
prompt. Any other keys will resume the program, 
Summary 

As Humbug has becn around on many other 68XX sys­
tems for quite a while, you will have no problems with 
operation. It is time- and user-tested and this reviewer 
played with the commands for quite a while and found no 
problems. You will find commands not available on most 
computer monitors in Humbug, I recommend it to a nyone 
who wants to run machine language programs on their new 
MC-IO. 

(Star-Klt.,P,O.Box 209-R, Mt. Kisco, NY I054�, $29.950n 
tape) 

-Dan Downard 
----� 



De-Mystifying PCLEAR 0 
-Ron Krebs 

S everal articles and hints have been published outlining 
the techniques and desirability of performing 
PCLEAR 0 on the CoCo to provide maximum avail­

able memory. There is some confusion however, regarding 
the possibility andl or proper melhod of doing a PCLEAR 0 
when using the disk system, Please review your Extended 
BASIC manual if you are not completely familiar with the 
PCLEAR statement. 

Let's review for a moment the method of doing a 
PCLEAR 0 without the disk system: 

Type: POKE&HI9,6:NEW (E:"lTER) 
The POKEinSlruction causes a value of6to he poked into 

location $19. Memory locations $19 and S I A  (Decimal 25 
and 26}, combine to form a 16 bit pointer registerwhicb tells 
BASIC where the main source buffer is located. Memory 
location $ I A  is '0' so the POKE operation sets the two byte 
pointer to $0600. After the pointer is initialized, the NEW 
statement causes other BASIC registers to adjust accordingly. 

But here is the important point: 
When power is first turned on, BASIC causes the memory 

(Ron Krebs has many years of 6800/6809 program­
ming experience along with a background in lechnical 
sales and management, Ron and his wife Mona OWn 
Mark Data Products,) 

cell at location $0600 to be cleared because it requires the 
first byte of the source buffer to be cleared for proper 
operation. Now, lefs observe what happens to memory 
when power is first applied 10 the CoCo, (fyou have a means 
of sequentially PEEKing through memory you will gener­
ally find that the dynamic RAM used in your CoCo will 
have alternating bytes set to 0 and $FF. Depending On the 
memory chips used, your CoCo may have all the even bytes 
set to zero or it may be the odd ones, 

Next, let's look at a possible means of performing a 
PCIJlAR 0 with a disk system, After reserving some RAM 
for the DOS, we decide to locate the so urce buffer at $OEOO: 

Type: POKE&HI 9,&HOE:NEW (ENTER) 
This should do it,  but we find that it works with some 

computers and doesn't with others! Why? Because we don't 
know if the byte at 10cation $OEoo is cleared or not! On some 
computers it will be and on others it won't. We have now 
identified the problem and the solution is easy, To PCLEAR 
o with a disk system installed: 

Type: POKE&H I9, &HOE:POKE&HOEoo, O:NEW 
The second POKE statement does the trick! BAsrc has the 

required zero byte at the beginning of the buffer and will be 
perfectly happy. Your CoCo has more memory to work with 
and I hope that makes you happy too! � 

I � DUSTRI ES, INC.----. 
I n  Texas, Orders, 

Questions & Answers 
1-713-392-0747 

2261 1 Katy Freeway 
Katy (Houston), Texas 77460 

To Order 
1-800-231 -3680 

800-231 -3681 

SAVE BIG DOLLARS ON ALL TRS·8(1® HARDWARE & SOFTWARE 
TR8-8O" by Radio Shack, Brand new in cartons delivered. Save state sales tax. Texas reSidents, 
add only 5% salea lax, Open Mon. - Fri., 9 - 6, Sal" 9 - 1 .  We pay frelgnt and insurance, Come by 

and see us, Call us for a refere nce In or near your city, Ref: Farmers State Bank, Brooksnlre, 

Texas. 

WE O FFE R ON 
R E QU E ST 

Fednl Express (overnight delivery) 

IIooston lnterCOl1lintinlBl Airport 
DeIiwIy, Same Day SeIYice 

U.P,S. BlUE-berv Day 

Reler1m�as lrom people who hive 
bough( �ompultlrll froll U8 probably 
In vour city. We hava lh8U8lnds 
II sail ailed CUBlOlllf1. WE WILL 

NOT BE UNDERSOLD! 

ED McMANUS 
• 
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No Tn 011 Out of TI!JU SI\ipments! 

Save 
1 0% 1 5% 

OR MORE 

WE ALWAYS 
O F F E R  

I<l We accept Maatercard. VI.. and 
American eapr ... carda 

I<l We use Direct Fleight ines. No D1g waits 
1<3 We always pay the freight aod iosurant:e 
1<3 Till free order number 
1<3 Our capabity ta go to !he giant mS-8lJ® 

Computer warehoose 5 Itoors away. in 
Ft WDrIh. T eus, ta keep yw in sindt. 

J O E  McMANUS 

TELEX: 77-41 32 IFLEXS HOU) IZl 



PREVIEW 

The Dragon Is Coming! 
By Bob Rosen 

Just what is this Dragon 32 that you see on the upper 
left hand corner of the cover of Rainbow Magazine? 
The Dragon 32 is England's answer to the Color Com­

puter. (And a most impressive answer it is!) To start with, 
the first thing you notice when you see it. is that it has an 
improved keyboard. Upon closer inspection, it is similar to 
the original Model l keyboard manufactured by Hi-Tek. It 
is a standard 53 key Qwerty keyboard with a very niee 
smooth feel to it. Upon powering up, you get the following 
logo: 
(C) 1 982 DRAGON DATA LTD . 1 6K BASIC INTERPRE 

TER 1 .0. 
(C) 1982 by M ICROSOFT 

As you can guess, it is the same Microsoft who wrote the 
BASIC for the Color Computer. To my surprise when com­
paring the Quick Reference Card ofthe Dragon32 to that of 
the CoCo, they have the exact error eodes and statements 
except for DLOA D. The reason DLOA D is missing is that 
the Dragon 32 has no serial port. Instead it has a parallel 
port. One interesting command I noticed on the Dragon 
Quick Reference Card is the presence of a PRINT#-2 com­
mand instead of the usual LPRINT commands associated 
with parallel ports. This eliminates changing all the PRINT 
11-2 commands of a Color Computer program to LPRINT 
commands. Even though the commands are t·he same, the 
actual BAS1C is d ifIerent from the Color Computer. This is 
because TANDY has exclusive right> to their version of 
Microsoft BAS1C for the Color computer. Wl1ile not all 
CoCo BASIC programs will run as is on the Dragon 32, I 
tried several RS Program Paks and they all worked cor­
rectly. I even tried a loog machine language program (Don­
key King) and had no problems. Included with my Dragon 
32 was a pamphlet of programs for it. This list has programs 
from Spectral Associates and Mark Data that have been 

previously sold for the CoCo. This leads to the assumption 
that even though CoCo programs may not run "as is" on the 
Dragon, they can be converted to do so. 

The Dragon 32 is aptly named as it comes stock with 32K 
of RAM. Unlike the 32K CoCo from Radio Shack, Dragon 
uses two sets of 16K chips instead of eight 64K chips. There 
are various hardware differences in the Dragon. The 
Dragon uses the PAL TV system instead of the U.S. NSTC 
system. Since there are no VHF TV stations in England, the 
RF output is on channel 33 and the bandwidth is eight mhz 
instead of six. The video mixer chip is a LM 1 889 instead of a 
MCI 372. The power supply (220 volts, 50 hz) is outside the 
computer and is connected via a DB-9 socket on the baek 
next to the power switch. The two joystick, cassette and 
parallel printer jacks are on the left ,ide along with the RF 
output and reset button, The Program Pak port is on the 
familiar right hand side but there is no door. The Dragon 32 
has one jack that the 'tack CoCo doe'n� have. There is a five 
pin dio jack on the back for video out. This is a decided 
advantage for those who want to do word processing to its 
fullest. 

To summarize, the Dragon 32 is a fine computer with very 
close similarities to the Color Computer. The extra features 
of a better keyboard, parallel printer port, video output jack 
and white case are a definite advantage. But the best news is 
that a Dragon will soon be coming to your neighborhood! 
Starting this summer, a U.S.  version of the Dragon will 
begin production in Louisiana. 11 will be a XSTC version 
with a serial port. Price will be very competitive with the 
Color Computer and will give potential Color Computer 
buyers another choice. 

AUDIO AND VIDEO 
INTERFACE 

Provides SWITCHED color or  monochrome 750hm, 1 volt p-p video from CoCo. 
It you wish to use a high resolution monitor this interface is a must 

Separale enhancements are provided for color and monchrome outputs. 
This is not a simple emitter-follower add-on . 

'UNIT DOES NOT REQU I R E  SOLDERING 
' INTERFACE IS ASSEMBLED AND TESTED 
'400mw AUDIO @ 8 ohms 
'TWO YEAR WARRANTY 

Price $49.95 (Includes Shipping) FREELAND ENG. 7503 N. Kerby. Portland , OR 97217 
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Software Revlew'''::========�i� .... , 

A Good Program 
With One Sour Note 

As a teacher who works with computers every day, I 'm 
always interested in any new software that has the possibility 
for use in a classroom setting, As a lover of music, I was 
especially pleased when lhe Rainbow sent me Music Drm 
from Computer Island to evaluate. This program gives the 
user II chance to practice sightreading ofindividual notes, as 
well as giving an audible feedback of the correct sound of 
that note. It requires 1 6K and Extended BASIC. 

Every profession has its own buzz words, and this pro­
gram is what computer using teachers call a "drill and prac­
tice" program-that is, it provides drill and practice on skills 
already taught. This is nOI a "tutorial" type of program that 
would teach a new skill, so the user must already be some­
wbat familiar with the musical scale and tbe placement of 
notes on the staff. Computers excell at the endless repetition 
tbat effective drills need, one reason such programs are so 
popular wilh leacbers. Good lutorial programs are few and 
far between. They require careful planning and field testing, 
and generally require more memory than drill and practice 
programs. The essential difference between tutorial pro­
grams (the teaching of new skills) and drill and practice 
programs (reinforcement of previously taught skills) should 
be kept in mind by anyone seleeting software for use in the 
home or school. 

Well, now. You have selected Music Drill because you or 

INSI .. Instruct10n Simulator 
simulates the c omplete 680g in$truction sut. 
DBa i t  to quickly debug assembly proy,ra�s. 
Use it to find out how other programs 'Work. 
Use it to find out how the basic roms work. 
Output to 5creen or printer. 
Inr.lun�s COmmanns t.o eXMlin e and change memory. 
��n has a mini-disaasembler 
16K STANDAR D/FXI' ENDED . . . . . . . . . . . . . . . . . . . . . . . 139.95 

COMPR£SS Reduce basic progre.m lii'Lo. 
Re1!toves s�ces an<3 COMments. 
4K OR 16K . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.95 

I N1"AST 1 The interest calculator 
Calculates home mortgage payments or any 
loan 1Xtyments. 
CalCUlates interest. total i nterest, total 
paid, amount due. 
Calculates how much to invest now to retire 
in style in )C yea..rG. 

This program will calculate future value$, 
oresent values and much �Ol" .. ! 

16K STA.JY.RD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 12.95 

DEPREC Calculate deprec1ation us1ng. 
strai t line, production unit. 'tfork1ng hour'S. 
declining balance. aum-of-the-years digits. 
16K F.X'!'f}iDFI' • • • • • • • • • • • • • • • • • • •  , • • • • • • • • • • •  S I O.9!5 

B.C.  ENGINEERING 
P.O. BOX 7 6 6  

MANCHESTE R .  MO. 6:30 I I  

S E N D  CHECK OR MONEY ORDER. A 
MO. RESIDENTS ADO 5.625 % SALES TAX. � 
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your kids want a way to practice sightreading of notes, and 
the association ofthe sound to its position on Ihe slaff. What 
will you see when you run Music Drill? First, you are asked 
if you want to practice Ihe bass or treble clefs. Then, you are 
presented with a menu of the keys available, including a 
�mixed key" mode Ihal will generale noles from randomly 
selected keys. When you selecl the key you wish 10 work in, 
the computer dra ws the staff and plays the scale in that key, 

Next, a note is placed on Ihe staff but not played. You 
then indicate your guess by pressing the appropriate key (a, 
g. f, d. etc.). If Ihe guess is correct, Ihe computer plays the 
note and places another one on the !lereen. If the guess is 
incorrect. the com puler gives an obnoxious sound and 
another chance to guess. Afler Ihe third incorrect guess, the 
compuler displays tbe correct answer, the screen clears, and 
the same note is placed on thc screen. This routine is 
repeated until you press the correct key. (Tbe "stalling" of 
tbe program until the user makes the corr ... t response is a 
sound educational practice, and one I wish would be incor­
porated into more software intended for classroom or 
instructional use.) 

After 1 0  notes. the computer displays the time you took 10 
complete the round, and the number of notes you guessed 
correctly. 

The graphics in this program arc nicely done. The clefsare 
pleasingly and correctly shaped, and the notes appear where 
they should. Tbe sounds generated are as crose as lhe com­
puter can get to the true note (whicb, in nearly all cases, is 
pretty close). The documentation, though, is skimpy, both 
in size (a 3.5Nby 4.5" sheet of paper stapled to the inside of a 
paper folder) and content. but does give the essentials to run 
the program. Tbis program comes on cassette (which loaded 
correctly every time I used it) and is written in BASIC. 

My one complaint has to do with the scoring. After the 
third incorrect guess, the computer displays the correct 
answer, clears the screen, and places the same note on the 
screen. If the user presses tbe correct key (remember, they 
have just seen Ihe answer), that is counted as a correct guess 
of a new note. Tbus, in a round of JO notes, the user could 
miss all the notes the first time they are presented (after three 
guesses), and still receive a score of five out of 1 0  "correct" 
guesses, since each round of guesses is considered as a new 
note. 

I feel sure the reason behind this is tbat the people at 
Compuler Island did not want someone to feel a complete 
failure, even if they were just beginning to learn music, but 
the lowest possible score is five out of tell. even if all tbe 
notes are missed On the first try. The score report is worded 
"In __ minute(s) of drill, you guessed __ noles corrcctly 
nn the first try." Nnw, the user may have guessed some of 
Ibose correctly On the first try, or all of them; or all of those 
"correct" guesses may bave been on the second round (that 
is, after Ihree incorrect guesses and a look at the correct 
answer). There is no way to know from the score report 

As it stands, this program can be used for effective drill 
and practice in the borne, but an improVed score report 
(perhaps indicating the number of correct guesses on the 
first, second, and third tries) would make this program a 
good bet for classroom use as well. 

With the one reservation about scoring, I would recom­
mend this program. 

(Computer Island, Dept. R, 227 Hampton Green, Staten 
Island, NY 10312, 519.95 on tape) 

-Mark Williams 



R uler Reader was intended not to reach but to rein­
force the skill of mcasuring to the nea rest eighth of 
an inch. The program. using low-res graphics, d raws 

a ruler and a colored line to be measured. then asks the 
student to input the number of whole inches and iowesl­
terms fraction of an inch. There is a graphics diversion after 
every three questions. This interim reward encourages stu­
dents to continue, while successful ruler readers get a more 
extensive graphies·"reward" at the cnd of thc program. 

Don't plunk your children or students in front of the 
computer and expect great thi ngs, though. The program 
assumes previuus experience with both linear measurement 
and fractions. After reviewing these concepts. 1 introduce 
the program on a classroom monitor and explain its use. I 
pretend that the TV screen is a "window" over a yardstick. 
The yardstick extends to the left and right: the line 10 be 
measured also extends 10 the left, out of sight. I f necessary, I 
demonstrate this with a 1 2·jnch ruler and a piece of con­
struction paper with a 2 x 3 inch horizontal rectangle cut 
out. After they have seen a number of examples on rhe 
screen, most students cateh on. There is a sample question in 
the program for review. 

Once the instruction is finished, the computer handles the 
individual drill and practice essential to measurement skills. 
The computer is no substitute fur hands-on activity, but it 
does help. and the ruler program give� me good results in 
terms of student interest and performance. 

The basic format and fraction manipulation in Ruler 

Reader are adapted from a program by D. Il. Allison (80 

Micro, April 1 982). 

Line 
30-70 
80 
90 

100-160 

1 80-220 
230-340 

350-390 

4 1 0  

440-460 

470-540 

700 

800 

1000-1070 

5000 

n$ 
AS 
K 
K I  
Q 
C'2 
C I  
N 
ZZ 
G H  

F 
T 
V 
CA 
A 

W 
A$ 
L 1 . L,L$ 
R.R$ 
F 
F I  
Z 
N R  
AV 
Y$ 
M 
CB 
S.T 

Function 
Introduction 

Outline 

Sets values for sample 
Begin main program 
Set values for each question 
Whule inch routine 
Fraction rouline 
Report on line length 
I ncrement Score 
Report score, offer replay 
Sample question 
Delay for student response 
Graphics diversion after three questions 
Draw ruler 
Graphics reward at end 

V.rloble List 
name of sLUdt:nl 
choose sample 
random length of line to he measured 
adjusts line to ruler 
question number being worked 
ruler color 
line color 
first numher on ruler 
total number of questions 
marker for fraction reduction bypass (avoid$; 

division by zero if fraction happens to bc 
EG three whole inchcs) 

fmctional remainder of line 
number of tries al im.:hes 
number of tries at fraction 
correct answer in inches 
student input of whole inches: also ,'a riable- in 

fraction red uction 
delay counter 
student input of fraction 

variables in manipulation of frac(ion� 
reduced numerator 
reduced denominator 
exponent counter in fraction reduclion 
number right 
percent correct 
response to replay demand 
memory location in graphics diversion 
value of ch(tracter poked to memory 
randomization ractors in graphics diversion 
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�----, so . . . . .  01E3 
230 • • • .  044A 
430 • . . • •  0763 
550 . . . .  0879 

The listing; END . . .  OEOC 

1 0  ' RULER READER BV T .  GRAV 
28 ' BASED ON " K I NB KOMPUTER " BV 
O. B. ALLI SON, B8 MICRO, APR. 92 
30 CLS : PR I NT.�, "CAN YOU READ AN 

INCH RULER? LET ' S F I N  
D OUT ! n  
411.! PRI NT : PR INT n THE RULER WE W I LL 

USE I S  LARGER THAN NORMAL . THI 
S MAKES I T  EASVTO READ, BUT I CA 
N ONLV BHOW A B I T  OF IT AT A T I  
ME. 
58 PR I NT :  I NPUT "TVPE YOUR NAME AN 
D PRESS < ENTER > " , NlIi 
bll.! CLS : PR I NT6U28, "OKAY. " N. " ,  0 
o YOU WANT A SAMPLE 00 
ESTION?" 
70 INPUT" TVPE V OR N AND <ENTER > 
" ; AlIi :  I FA.< > " Y " THEN98 
911.1 K l -2 1 : Q=II.I: C 1 =B : C2-4 : N= 1 : GOTOl 
41!J 
91!J CLS: I NPUT "OKAV, LET ' S  START N 
OW .  HOW MANV QUEST I ONS 

CDNVEIT 
INTD 

YOUI 
BAlD 

PI CTUIES 
CDPY 

C AT C H  T H AT CO LOR PMO D E 3  

PI C TU R E  O N  PA PE R  ( U S I NG 

A C G P ' l I S  C O L OR P LO T T E R ) 
• Mach i ne language su broutine s 

for speed 
' Auto start from cassette 
' Worke wi th Klaro Painter 
� Wi l l pri n t  pic ture s from 

ca ese Ue 
· Include s  sample pic t ure � 

Ame rican . Flag 
J u s t  ,1 4. 9.5 plus .1 . 50 postage 
and hand l i ng 
To : All-American Ultral ight 

Industrie s/ (AU I )  
1 1 44 K i ngs ton Ln. 
Ventura , Cal i f .  93001 
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DO YOU WANT? (PICK A NUMBER BETW 
EEN :5 AND 2111 ) n u z :  IFZZ<!!iORZZ >2I!JO 
R Z Z< > I NT ( Z Z ) THEN911.1 
1 I1.1II.I FOR Q- ITOZ Z : N-RND ( ll1.1 )  
1 1 8 C2-4 : C l-RND ( 7 ) + 1 : I FC l -4THENl 
1 8  
128 I(-RND ( 24 ) : I F N > l ANDK( BTHEN 1 21!J 
131!J 1<1 -2*1(+1 
1 41!J CLSI!J : PR I NT "QUEST I ON  "Q; : GOSU 
8 11'I1.1II.I: GOSUB211.1211.1 
1 9  BH-II.I 
l be I N- I NT (I( /S ) : FcK- I N*B: T-8: V-1!J 
: CA-N- l + I N  
1 70 I F  g-8THEN478 
180 PR 1NTe:S2", " HOW MANV WHOLE I N  

CHES " : I NPUTA 
198 I F  A-CA THEN PRI NT@352 , "THAT 
' S  R I GHT, " , NS: FORW- 1TObll.l8 : NEXTW 
: SOTO 238 
21!J11.1 PRINT@3S4 , " NOPE--TRV A6A I N . " 
: FORW-1 TObl!Jll.l: NEXT: PRINT0I3S4 . " 

" 
2 1 0  T=T+1 : IFT( 3THEN 1 BII.I 
22" PR I NT@352, "THE ANSWER I S  " C  
A" I NCHES. " 
23" PRI NTI352: I NPUT" WHAT FRACTIO 
N OF AN INCH IS LEFT" ;  AS: IFVA UA 
. ) -0THENA-8: GOT027" 
240 L l =LEN (A.) : I FL 1 ( >31HEN270ELS 
EL= 1 : R= 1  
258 LS-LEFTS (A., L ) : R.-R I BHTS C Af) ,  
R ) : A3-VAL I LS ) : A4=VAL (RS) : I FA4-8 
THENA-3ELSEA-A3/A4 : I FA4>BORA4(2T 
HEN A-3 
261/1 I F  M I D$ ( A$ , L+1 , 1 ) ( )-" I "THENA­
:5 
27" IF6H-I THEN 328 
2B8 FORZ-3T01 STEP- l : I FF/2< > I NT lF 
12> THEN3I!J" 
29" F-F/2: NEXT Z 
300 I F  Z=eANDA=0THEN39" 
3 1 "  F l- 1 : FORP-1TOZ : F 1 -F 1 *2 : NEXTP 
: AI-F/Fl 
320 IF A I -A AND F l =A4 THEN 351/1 
3311.1 PRI NT@4 1 b , "NOPE--TRV AGAI N " :  
V-V+ l : 6H- l : FORW- 1 T07"0: NEXT 
341/1 I FV-3THEN 370ELSEPRI NTe4 1 b : 6 
OT0230 
358 I F  I N-" THEN 3SflJELSEPRI NT@41 
6 , "THAT ' S  CORRECT, "N$: SOUND 12e, 
3 : PR I NT@448 , " L I NE "1;1" I S  " CA " - " F  
" 1 "F 1 "  INCHES LONS , " 
360 60SUB71!J11.1: GOT04 11!J 
370 PR INT6I448, "THE CORRECT ANSWE 
R IS " C A " - " F " I " F I IO I NCHES. " : t3DSUB 
7/11/11: 60TO 4 1 0  
380 PR I NT@4 1 6 , " R IGHT, " N. " ,  L I NE 

IOQ " I S  " : PR I NT F " I "F 1 "  I NCHES L 
ONG, " : S0UN0 1 21!J, 3: 60SUB7/110 : IJOT041 
8 



;SfQl PRINTM 1 6, "FtIt!lHT , .. N . .. . .. : I F 
CA-1 THENPR I NT " L I NE "Q" I S  ONE I N  
CH LONe" ELSE PRI NT"L INE " Q "  I S  
" CA" INCHES LONIlI . " : SOUND 1 20 , ;S  
4. S0SUB7. 
4 1111 I FV-MNDT-0THEN NR=NR+ l 
420 I F  Q/3- I NT C Q/3) THENGOSUBB0QI 
430 NEXT Q 
440 CLS : AV- I NT « NR/ Z Z ) * 1 Q1Q1) : PR I N  
T/Uhll1, "YOU aOT " ;  NR; " R I GHT OUT 0 
F " , ZZ "  FOR A SCORE OF " , AV , " PE 
RCENT . " : FORW-1 TOB00 : NEXTW: IFAV-1 
0QlTHENPR I NT " YOU D I D  VERY WELL. W 
ATCH THI S ! " : FORW- 1 TOB0QI : NEXTW : GO 
SUB50111111 
4S111 CLS : PR I NT8 1 2B , " WANT TO ao Aa 
A I N? TYPE Y OR N AND (ENTER )" : 
I NPUTY. : I FY .. .. Y .. THEN NR-0 : aOTOOIll 
460 CLS: PRINT .. OKAY . .. N . .. .  I HOPE 
YOU ENJOYED THE aAME 
• " :  END 
470 PR I NT@64 , " EACH QUEST I ON W I LL 

BE L I KE TH I S  .. , : PR I NT@320 . "HOW H 
ANY WHOLE I NCHES? " : I NPUTA: IFA- l T  
HENPR I NT " THAT · S  R I GHT, " N. " ,  .. 
48111 PRI NT " I N  T H I S  GlUESTI ON THE A 
NSWER I B 1 " :  FORS-64 TO 94 : PFU NT. 
S , CHR. ( 1 2S ) : NEXTS: eOSUB700 

STATISTICAL 
ANALYSIS PACKAGE 

T'VVo programs to handle all your data organization, 
display and analysIs needs! First program proVIdes 1 
Ust 01 Data: 2. Belma & After Tolels: 3 Averages: 4. 

Dala Oisp"iaY0d In Bar Graph Fern,,; 5. Frequency 
Clis:noullons (Wit" Graphic Display) Graph 0' Fre­
ouency Distribut .on eve� allows you 10 Input 4 I'nes 
of text on graoh!c screer1 before p�fntout' 

DiS!.; 
39.95 

F � E Q u . n c � O I S T � I S U T l on 9  F O A  T H E  BEFORE �no A F T E � SCORES OF P A O O U C T I U I T �  
I ' 

""-I l 
I. 1\ 

r--- I :  . \ 1\  
-. \ I I i/ ./ "J V "- I 

1 , • • " • ? • • 

6 

, 
+ 
• 
� 'Tape 

$3495 1 
• 

Second program provides Analysis ot Variance be­
tween treatment and control groups_ Each step in 
calculation is dIsplayed (raw scores_ della scores. 
deltas squared, grand square, SS8, SSW and ·F 
number), Program then teOs you if variance is 

significant and, if so, whIch gwup showed improve­
ment Pnr1!er Output Option. 32KEXT fI�. I� Inctude $1_50 lor handling lor each program, 

� Az. Residents add 61!1b Sales Tax. 

L;- _-L.��C!}�!����� ASSOCIATU 
• ..\ �ucson, AZ. 85748 ( , j .602-296-1041 

126 Ihe RAINBOW September 1963 

490 FORX-32Q1T04HH PR I NT@X , "  " :  NE 
X T : PR I NT@32I!1 , " WHAT FRACT I ON OF 

AN I NCH I S  LEFT? C USE LOWEST 
TERHS) . " : I NPUTA$ 

:500 FORX-320T04 1 5 : PR INT@X . "  " : NE  
XT : PR I NT@32f11. "REMEMBER, 2/8 AND 
4/8 ARE NOT I N  LOWEST TERMS. " :  
PR I NT@3B4 , "THE ANSWER I S  1 /4 I NC  
H. " : IFAS- " 1 /4 " THENPR I NT@4 1 6, " 80  
YOU WERE R I ElHT . " 
5 1 111 PRI NT " THE L I NE I S  1 - 1 / 4  I NCH 
ES LONe. " 
520 aOSUB700 
530 aOSUB S00 : PRI NT@64 , " I F  YOU a 
IVE A WRONa ANSWER. I W I LL TEL 
L YOU. YOU W I LL HAVE 3 CHANCES 
AT EACH PART . AFTER THETHI RD TR 
Y I W I LL TELL YOU THE CORRECT 
ANSWER . " 
540 PR I NT :  I NPUT"DO YOU WANT TO S 
EE THE EXAMPLE AGA I N? TYPE Y OR 

N AND < ENTER> .. ; A. : I FA .... Y .. THENB 
I1IELSE90 
5521 END 
70Q1 PR I NT@ 1 5 , " PRESS < ENTER ) " : PRI 
NT@47 , " TO CONTI NUE " : A.- I NKEY. 
7 1 0  I F  I NKEY ..... .. THEN7 1 0  
720 RETURN 
801/ BR-RND ( 1 2B ) + 1 27 : FORW- 1 024T01 
535: POKEW , GR : NEXT : CLS0: RETURN 
1 000 · DRAW RUl.ER 
1 1/ 1 0  FOR X - 1 7TOh3STEP 1 6 : A-5: 60SU 
B2000 : NEXT : ' ***I NCH MARKERS 
1 02111 FORX-9TOb3STEPI6: A-3: 6OSUB2 
000 : NE XT : ' *** 1 /2 I NCH MARKERS 
1 030 FDRX-5TOb3STEPB: A-2: GOSUB2111 
0QI : NEXT: ' ***1 /4 I NCH MARKERS 
1 040 FORX=3T063STEP4 : A- 1 : aOSUB2I1I 
00 : NEXT : ' *** 1 /B I NCH MARKERS 
1 050 Y.9: aOSUB20 1 0 : Y. 1 7 : t30SUB2I1I1 
111 
1 060 PRI NT@229 . N; : PRI NTI237, N+ 1 ; 
: PR I NT&l245 . N+2; 
1 070 I F  N=I THENX - 1 : A=7: G09UB211100 
1 080 RETURN 
21110111 FORY= 1 0T0 1 0+A: SET ( X . Y , C2 ) : N  
EXTY: RETURN: 
20 1 0  FORX-1 T063: SET ( X . Y. C2) : NEXT 
: RETURN 
2S20 FORX-1TOK 1 : SET ( X , 7 , C 1 ) : NEXT 
: RETURN 
5800 ' GRAPH I CS REWARD 
5 0 1 0  CLS0: FOR T-1 TORND ( 7 ) +3 : C�RN 
D ( 1 28) + 1 27 : B-RND ( 1 2S ) + 1 27 : S-RND ( 
3) 
5020 FOR M- 1 024T0 1 5359TEPS: POKEM 
, C : POKEM+ 1 , B : NEXTM, T 
5030 C- 1 2S : FORM=1 024T0 1 535: POKEH 
, C : NEXT 
5040 RETURN .A 
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The Tooth Of Time 
Byte By Byte 

It's a real pleasure to see mOre educational programs 
becoming available for the CoCo. Unfortunately, many of 
these are either poorly written programs or are simply poor 
learning experiences. However, Crystal Software has put 
together a program that succeeds on both counts. With five 
modes, six skill levels, hi-res graphics and sound, Time 
Teacher is designed to  teach young children bow to tell time. 

A menu gives a choice of five modes. The first is a display 
mode showing both a traditional clock face and a digital 
clock. All tbe hours and tben all the minutes arc shown on 
the two different clocks. This is basically a count-along­
with-the-computer mode. 

The next two options are practice modes. In the second 
mode, the child enters a time into the digital clock using the 
keyboard. The computenben displays the time on the tradi-

RAINBOW POSTER 
NOW AVAILABLE 

Yes, i t 's here! A beautiful full-color pos­
ter of the cover o f  our January issue! 

This big (31 x23) poster is printed on heavy 
poster paper and varnished to make it really 
shine. It is the perfect addition to you r 
computer room and is available for only $5. 
There's even a smal l Rai nbow logo in one 
corner. 

Send for yours today! There is only a l imited 
supply, and when we run out, there won't be 
any more. 

Each post", Is $5, plus $1.50 handling charge per order 
10 .al,ll. addr ••• ln U.S. and Canada. Olb., point. add $3. 
U.S. Currency only. VISA, MaslerCard and American 
Expr •• s accepled. Mall 10: Rainbow Potter, P.O. Box 209, 
Prospecl, KY 40059 or call (502) 228-4492. 
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tional clock. In the third mode, the child sets the hands of the 
traditional clock with a joystick. The joystick is positioned 
as if it were a clock hand, the fire button setting first the hour 
hand and then the minute hand. The computerthen displays 
the same time on the digital clock. 

The last two options arc quiz modes with skill levels. The 
fourlh mode prompts the child t o  select the digits that 
correspond 10 a randomly set time on the traditional clock 
face. I n  this mode, you do not have to enter leading zeros for 
single·digit hours (example---04:30). Children can forget or 
become confused by those leading zeros, and this program 
wisely avoids them in the quiz mode, 

I n  the fifth mode, the child sets the hands of the tradi· 
tional clock with a joystick so that it matches the time 
randomly set on the digital clock. 

The quiz modes have six skilLlevels which are incre­
mented automatically after three correct answers are given 
in a row, The skill levels are: exact hours; half hours; 15-
minute, I O-minute, 5-minute intervals; and all minutes. As 
students complete a skill level, they are rewarded with a 
flashing display and a star is placed on the screen. 

In  both quiz modes, if students answer correctly, they are 
rewarded with sound and a smiling face on the clock. A 
wrong answer in a low buzz while the correct answer is 
displayed. To continue the quiz after a wrong answer, 
simply press any key. 

After or during a quiz, a detailed progress report can be 
printed on screen Or on a printer. The report includes the 
child's name, the skill level reached, the number of limes 
answered correctly, Ihe lolal number of questions, a percent 
score and a weighted score. 

Of course, nothing is perfect. The program doesn't pro­
vide an easy way to jump to higher .kill ievel. for accom­
plished students. The random times used in the quiz modes 
sometimes cause easy times to appear at the higher skill 
levels or the same time to appear repeatedly. So, a child 
struggling at one skill level Can get a couple of easy or 
repeated times. The child will then be incremented to the 
next skill level and be lost there with no way to get back. A 
possible solution would be to add an automatic decrement­
ing of skill levels after a set number of wrong answers. 

All in all, this is an excellent program for the home or 
classroom. Sound is used effectively throughout, neither 
overpowering the material, nor making wrong answers 
entertaining. Graphics are clear and the program is easy to 
use. Some adult glSidance may be needed at first, but kids 
will quickly learn to use this program without help. 

(Crystal Software, 6591 Dawsey Road, Rock Creek, OH 
44084, 515.95 on tape) 

-Jam .. V mlllne 

Hint . . .  
Get The Most Memory 

You can get the most memory available on your CoCo by 
entering the command POK E 25.6:NEW. This, in effect, is a 
PCLEARO on your system, 

This command will 'lot work with a disk installed. It will, 
instead, clobber the disk operating system. If that happens, 
simply RESET CoCo. 



IF tprogratn Control' THEN Fine 
ELSE GOSUB Confusion 

By Richard A. White 
Rainbow Contributing Editor 

Program control is nothing more than decision making 
and then taking appropriate actions after tbe deci­
sion. To make a decision, the program must make 

some sort of te<t. Tbe result of any single test a computer 
makes is eitber a true or a false answer. Remember. it's a 
binary beast even when talking BASIC. If you bad only IF 
THEN in your BASIC you still could write any program you 
wanted. Other control statements like FOR TO NEXT, 
ELSE, ON GOSUB and ON GOTO provide for simplicity, 
speed and efficient use of memory. We have used and com­
mented on each ofthesest.tementsat  one tittle or another in 
previous artides. Now is a good time to compare them and 
suggest ways to use them that you may not have thought 
about. 

IF A=B THEN 100. This is perhaps the simpliest of 
statements-it means just about what it says. IF A�B 
GOTO 1 00 is also acceptable BASIC and means the same 
thing. The 1 00  refers to line 100 in either case. If A does not 
equal B then the program goes to the next line in the pro� 
gram. Jfyou need to go to a subroutine, then write IF A=B 
GOSUn 1000. IF  A=B THEN GOSU Ii 1000 works also, but 
why keep the unneeded THEN around to take up memory 
space? 

Any group of statements and functions may follow a 
THEN. For example, I F  A=B THEN CLS : PRINT A$ A : 
SOUND 100,10 : GOTO 100. For the actions following the 
THEN to take place it must be true that A=8. When it is 

false that A=B, you will want some other action. Witb 
ELSE, this action can be placed in the same line of code. In 
most eases this leads to program clarity and simphclty. Our 
example is I F  A=B THEN CLS : PRINT A$ A : SOCND 
100,10 : GOTO 100 ELSE CLS : PRINT "NOT EQUAL" : 
SOUND 50, 10. Note tbat colons are nOf used on either side 
of THEN and ELSE. If you want to waste memory you can 
put then in, tbe> will do nuthingclse fOT you. The ability that 
ELSE gives ),OU to choose one piece of code or another is 
extremely powerful. Without ELSE you would be reduced 
to u,ing IF THEN mainly to route the program to lines 

(Richard White has a long background with micro­
computers and specializes in BASIC programming. 
With Don Dol/berg, he is the author of the TIMS data 
base management program.) 
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wbere the needed code would be placed ratber tban execut­
ing the code directlv. This of necessity would locate the code 
remote from the text calling it. Pro'gram clarity is signifi­
cantly reduced, speed is reduced and memory usage is 
increased. Instances when you will want to branch to remote 

"The ability that ELSE gives you 
to choose one piece of code or 
another is extremely powerful . . .  " 

lines are when you are going to major program routines or 
are going to subroutines used by other portions of your 
program. 

IF THEN's can be nested; that is, one following another in 
the same line with or without intervening code. Following 
are some lines I used a couple of columns ago, but reformat­
ted to help show the relationships of tbe keywords to one 
another. 

IF (Test I) THEN (if Test I is true) 
IF (Test 2) THEN (if Test 2 is true ACTION A) 
ELSE (if Test 2 is false ACTION B) 

ELSE (if Test I is false ACTION C). 
The second IF is inset undef the fi�st THEN that it fol· 

lows. Eacb ELSE is placed under the IFthat refers to it. An 
ELSE will be related to the closest IF that does not have an 
ELSE- If the ELSE under tbe second iF were removed. then 
the remaining ELSE would automatically be associated 
with that IF even though it is followed by code relating to the 
first IF. If you had no ACTION B in the event that Test 2 is 
false, put the ELSE in anyway so thaI ACTION C will occur 
when Test I is false. 

I F  (Test I )  THEN (if Test I is true) 
I F  crest 2) THEN (if Test 2 is true ACTION A) 
ELSE 

ELSE (If Test I is false ACTION C). 
You can test for many things after an IF. These include A 

less than B- A < B. A less than or equal B- A <= B, A not 
equal B- A <> B, A greater than B-A >  ll, or A greater than 
or equal B- A >=8. Of course both sides need not he 



variables. A >  0 or B = 5 are quite acceptable. You can do 
the same tests on strings like A$ = "GOLIAT H "  or AS > 
"DA VID." Let's aSSUme that A$ = "GOLIATH." Others 
might point out that David defeated Goliath and in that 
sense AS > "DA V I D" is fa lse. Old CoCo could care less 
about all orthis and looks only at the ASCII values for "G" 
and "D." In ASCII terms, "0" is 68, "0" is 7 1 .  and 71 is 
bigger than 68. The matter is settled right there and "GOLI­
ATH" is groator than "DAVID." If CoCo had to choose 
between "GOLIATH" and "GARP," it would go on the 
second !ctter to find a separation. 

Cp to now things have bcen straightforward in that one 
test was made and one oranother action taken depending on 
whether that test proved true or false. Real life, even in a 
computer, is. that a number of conditions: need to be met for 
some act ion to take place. I F  I can find $600 AND convince 
my wife that it is necessary. THEN I will buy a disk d rive. 
Well, those who wrote our B.�SIC saw to it that we would 
have ways 10 make decisions based on a number of tests. We 
have already discussed one way. IE (Test 1 )  THEN IF (Test 
2) THEN (Action). Alternately. this can be written IF (Test 
I )  AND (Test 2) THEN (Action). I n  BASIC this might be IF 
A B AN D AS > " DA V I D " THEN PRI:"iT"SC;BSCRIBE 
TO RAINBOW." To muddy the waters even more this will 
work-IF A B AN D A# > "DAVI D" OR C > 22 THEN 
PRINT "SC;BSCRIBE TO RAINBOW." See the OR? I f C  
were the conten ts of your bank account and i t  were greater 
than $22 then the message "SC;BSCRIBE TO RAINBOW" 
would be printed irrespective of whether A = B ar GOLl­
A1 H is greater than DAVID. Tests can be strung together 

with AND and OR in almost any conceivable way which 
makes them powerful tools in the programmer's bag of 
tricks. 

One useful application is enabling either upper or lower 
case input to control program action. I n  the June 1983 

Rainbow, Mr. Ed, a simple but powerful word processing 
program appeared. Its author, Hubert Samm, wrote it for 
generating and editing assembly language text files. As such, 
he had little need ever to use it in lower case and provided no 
way to input lower case commands. I came to discover that 
tho Dugger C compi ler that I had recently purchased 
required characters in the text file that were not supported 
by Telewriter. These are the back slash up arrow and the 
square brackets in particular. However) much of "C�' is 
written in lowercase which made Mr. Ed difficult to use. So 
with some simple reprogramming. lower case came to Afr. 

Ed by ORing a lower case letter· in each IF statement . The 
edited lines of code are below for those who may want to 
enhance Mr. Ed. 

70 IFC$= · N " ORC$� · n · GOSUBJ70 

80 IFC$." I " ORC$= " i " GOSUB4 1 0  

9 0  IFC$= " T" ORC$= " t " GOSUB450 

1 00 IFC$= " O" ORC$= " d" GOSUB460 

Heavy duty PRI NTERS READY for the Color Computer! 
All  set to fly! We set all connectors & switches to JUST PLUG IN A N D  WORK ! ALL cables AND 
serial interfaces INCLU DED. Phone us toll-free 800-323-9790 to confirm discount price (we placed ad 
months ago ! )  in case it 's  fallen . 

Star Micronics Gemini.10/·15 

qual i ty 
Mannesmllnn Tally MT 160 

q u a l i t y 
Friction, tractor, bit-map Word processing at 40 cps or 
Epson-com patible graphics, 160 cps good printing ! 
1 00 cps. 1 0 " wide $449. 1 5 " Friction, tractor, bit-map 
wide $599. Extra ribbons: $1 5 graphics, up to 1 60 columns. 

per six. Auto justification. $689. 

FREE SHIPPI NG (regu lar UPS) with money order or 
certified or cashier's check over $100,  otherwise add 
2% shipping (min $2).  VISA / Me accepted. Phone 
800 323�9790 i l l i nois 31 2-295-6888. 

Transtar 130 

quality 

Impeccable daisywheel print 
at 16 cps. 2K buffer, 1 7-inch 
carriage, bidirectional, 1 0  & 
1 2  pitch. J ust  $789. SPOOLER 

BUFFERS AVAILABLE! 

r.c cox 774. LAKE FOREST. WN'JiS 60045 
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1 1 0  I FC$= " F " ORC$· " t " GOSUB470 

1 20 I FC$= " E " ORC$= " & " GOSUB540 

130 I F C$· · X " ORC$· " x " GOSUB620 

1 4 0  I F C$· " R" ORC$= " r " GOSUB640 

1 5 0  I FC$= " L" ORC$." 1 " GOSUB6S0 

160 I F C$· " P" ORC$·" p" GOSUB720 

1 7 0  I FC$· " Q " ORC$· " q " THENEND 

180 IFC .. " G" ORC$·" 9" GOSUB780 

190 I FC$· " C· ORC$·" c" GOSUBB70 

200 I F C$·" U " ORC$· "u" GOSUB I 1 40 

2 1 0  I FC$· " 2" GOSUB1 1 60 

21 1 I FC$. " K" ORC$. " k " GOSUBI 200 

2 1 2  I FC$=CHR$ ( 94 ) uOSUBI300 

2 1 5  I FC" " M" ORC$. "m" THENK$=TX$ < CL )  
I GOSUB620 

2 1 7  I F  C < 1 0  THEN C=C+l : GOTO 70 

220 T-TIMER/60 I PR I NTT" SECONDS" 

Lines 60, 217 and 220 are my addition to time the speed of 
execution and arc not to be changed Or added to the Mr. Ed 
program. Also note in line 212 that I had to use CH R(94) 
rather than an up arrow, another character not supported by 
Telewrifer. I n  this. case iCs no problem since BASlC fully 
understands CHR$(94). If you were to put rhe above code in 
the computer and run it. it would print 1 .3 scconds(approx­
imately). That is the amount of time to loop through the 
tests only 10 times. This is a worst-ease-plus condition; it will 
take less than one tenth of a second to test and take action. 
Still, response time is the name of the game and I will 
propose a fixlaler. i initially used a FOR TO NEXTloopto 
eontrol the looping but changed to using an IF THEN 
construction for this article. C is the loop counter. It  is 
initialized, C=I in line 60. In line 217, it is tested and incre­
mented ifless than ten and the program is sent back to line 
70 for another pass. The function is exactly the same as FOR 
TO NEXT, but a bit slower and not as memory efficient. 
Indeed, the logic is the same as FOR TO NEXT with the 
counter initialized' at the beginuing. and tested at the end, I n  
both cases i f  the counter stays less tha.n the ending count (or 
greater than FOR we can loop down-count as well as up­
count), the program loops back. 

As noted, FOR TO NEXTcan be replaced with a simple 
fF THEN statement. So why use FOR TO NEXT? I t's 
easier. All you and the program need to know about the loop 
are right up there in the line head ing up the loop. FOR TO 
NEXTis faster since BASIC knows up front What you want 
and can use the most efficient machine language coding to 

�---���---------- ----- ..... �� ... -----� 

Tal k is C heap! 
You want your color computer to talk, 
but how much will it cost? 
$50 • • .  $100 • • .  $200 • • .  NOI 

HOW ABOUT $298'1 
SPEAK UPI'o is a machine language 
Voice Synthesizer program for your 
TRS-80 Color Computer." It Is 
100% software. Nothing else to buy, 
Best of all, YOU can make 
basic programs talkl 

16K and 32K versions on one cassette. 
Has text to speech capabi I ity. 

'T.M. Tandy Corp. 
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16k minimum 

It's easy to use, and wil l say 
virtually anything! 

Talk really is cheapl RAINBOW 
CEftT"""TIOiO Sf-L 

Reviewed in the April issue of Rainbow. 

COD orders. checks accepted - NO DELAY 
WE PAY POSTAGE 

1-800-334-0854, ext. 890 I VIS( I •. 
Except North Carolina . 

@444k4t {ttwtl'retillf}, 'l«. 
P,O. Box 3318 
Chapel Hi ll , NC 275 1 5  



gel it done. In the IF THEN approach above, the BASIC 
interpreter never knows it is doing loops. Here is the basic 
syntax of FOR TO S TEP Nt"XT. 

FOR (variable & initial value) TO (limit value) S TEP 
(value) . . . NEXT 

The initial value, limit value and step value may be posi­
tive, negative, integer or decimal. Looping continues as long 

"In some listings, you will see the 
variable name after NEXT like 
NEXT C . . .  The computer knows 
full well which variable it is dealing 
with and doesn 't need the pro­
grammer telling it. ,. 

as the variable remains less than (or more than) the limit 
value. Any of the following are valid. 

FOR c =  I TO 10 . . .  NEXT 
FOR C = 1 32.769 TO 133 .543 STEP .008 . . .  NEXT 
FOR C � 1 000 TO -732 STEP -200 . . .  NEXT 
FOR C � -I  TO -10 STEP -I  . . .  NEXT 
FOR C = l E I  TO I E35 STEP 9 E I O  . . . NEXT 
FOR C 0 TO 0 . . .  NEXT 

Without S TEP, BASIC assumed an incremelll of + 1 ,  
which is a very typical case. Otherwise there is nothing 
special about STEPing. Just make sure you STEP in the 

right direction to get from the initial value to the limit one. 
No matter what the values assigned, a FOR TO NEXTloop 
is always executed at least once. I t  is necessary for the 
program to get to NEXT before any test is made. In some 
listings, you will see the variable name after NEX T like 
NEX T C. No, you don't see it  a bove. The computer knows 
full well which variable it is dealing with and d oesn 't need 
the programmer tell ing it. From a programming clarity 
viewpoint. some case can be made for docume nting the 
NEXT with its assoeiatcd variable. 

BASK' stores the location of the start of the FOR TO 
NEXT loop On the microprocessor's stack in memory. 
When the program exits normally� these memory locations 
are cleared for other uses. When a FOR TO N EXT Ioop is 
abnorma lly exited, these memory locations are not cleared. 
There are occasions when early ,departure from a (Drip is 
needed . There are a number of ways to do this. When this 
done, there should be code to set the count variable to a 
number equal or higher than the limit value and follow this 
with a NEXTin order to clear the stack. Here isan example. 

JOO FOR C = O  TO X :  I F Y >  Z THEN C = X '  NEXT 
GOTO 200 

1 10 '  CODE I N  THE LOOP 
1 20 NEXT 
1 30 ' CODE FOLLOWING THE LOOP 
There arc times when i t  is not desirable to go th rough the 

loop even once, In our BASIC you must test the governing 
condition and .jump around the FOR TO NEXT code or 
abandon FOR TO NEXT writing your own loop control 

' NEW" KODOMO " NO -GO I i I I � 
Get 5 I n a row before you r  opponent. 1 9  x 1 9  playing 
matrix. This IS the favorite relaxation game for Japanese Go 
players. Two-player vers ion and 4 computer ski l l  levels for 
one player; a lso Tic-Tac-Toe on the same tape. 

$1 9.95 32K Ext. Basic cassette only.  
$1 4.95 1 6 K Ext. Basic.  Three ski l l  levels plus Tie-Tac-Toe. 
$ 8.95 1 6K Ext Basic Tic-Tae-Toe only.  

ALSO" CO" EXISTENCE 
Successfu l ly develop your cou ntry in a resource-lim ited 
world. Form a world government, sign treaties, go to war: 
anything goes. This is a two - to six - player game which 
combines computer and board play (board and pieces 
provided). 
$24.95 1 6 K Ex!. Basic casselle on ,y. 

AND" 5 EXCITING GAM ES 
Be a CosmiC Trash Collector, fight a mig hty space battle, or 
surro und your opponent in Trap'em - all this and more on 
one tape The RAI N BOW says, "Great fare for the fa m i ly 
with young chi ldren." 

$ 1 5 .95 1 6 K Ext. Basic cassette. 

0 -

. /  

/ 

,)I 

!! 0 

A 
RAINBOW 
""''''''''­

-

" .  o. eo> 10016 
Ch2rry H i '  i,  i'U OIlOJIi 
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with I F  THEN. Here is one approach. 
100 A = J 
lOS IF A >  X GOTO 1 50 
1 10 'LOOP CODE 

1 40 A=A+l :GOTO lOS 

One reason for the need to do this would be if you were 
takinga series of strings apart, perhaps for printing fields of 
records. I f  the user had put no data i n  yet and X = 0, but 
made the mistake of tryi ng tn pri nt, a SN ERROR would 
greet their efforts as soon as the program tried to take an 
empty string apart. Now, no programmer wants a user to be 
greeted with a SN E R ROR-·ever. So constructions like the 
above are necessary now and then, Some languages and 
dialect. provide alternate statements like DO U/I;TIL that 
test first and then act. What is most important is to know 
what the charaeteristics of your language are and use them 
to best advantage. The grass may look greener over the 
PASCAL fence. That d oes not mean it's better grass. And 
while we are at it, you should be aware that th€ same 
keywords may act d ifferently in another lanauage. IF 

THEN ELSE seems to be one of the few constants. 
The two other program control statements in Color BASIC 

are ON Z GOS UB and ON Z GOTO, Z is a  number starting 
with J which tells the computer to count to a specific line 
number listed after the GOSUB or GOTO and go to that 
line. Earlier ! promised an i mprovement for Mr. Ed, Here i t  
is, 

L I N E  P R I N T E R S 

CENTRONICS 588 ( us ed ) serial 600 
Baud , 88 CPS with 4 pin DIN plug 

All pr i ces F . O . B .  Henderson, Tx . 
Terms : Cash , ch eck or COD 
Tx . res idents add 4 %  sa l es tax 

•• .. 
LEADER SALES CORPORATION 
P , O ,  Box 1220 , Henderson, Tx , 7 5652 
214/657-7800 after 6 : 00 P , M, 

. .  -
Discounts avai l ab l e  to CC c l ubs 
a�d volume b uyers . 
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50 TlM ER=O:C$=" A n 
60 FOR X=ITOIO 
80 B;INSTRfl :'NnI iTtDd FfEeXxRrLlPpGgCcUu2Kk 

. A",C$) 
90 ONU GQS U B  370, 370, 410, 4 10 , 450, 450, 460, 460, 

470, 470, 540, 540, 620, 620, 640, 640, 650,650, 720,720, 
780, 780, 870, 870, 1 140, 1 140, 1 1 60, 1 200, 1 200, 1 300, 
225 

2 1 5  I F  C$=" M "O R C$="m"T H E N K$=TX $(CL):  
GOSU B620 

220 NEXT:T;TI MERi60:PRINTT 
225 R ETURN 

As before, there are some changes that were made to this 
eode piece for timing purposes that should not be made in  
Mr, Ed, These include lines 50, 60, 220 and 225 above which 
should not be changed if you modify the program, Thiscode 
does the same th ing as the 1F THEN line we d iscussed 
before, but does it in one third the time. Further, i t  uses on)y 
360 bytes versus 716 bytes for the series of IF THEN state­
mentS. The INSTR statement in line 80 hunts through the 
string of characters t ryi ng to find a match fol' the character 
in CS, If it finds a match, the test is successful and it puts the 
count up the string in B. In ON B GOSUB the computer 
counts up line numbers to the numher in B and makes a 
suhrout ine call to that line number. For the timing text, I set 
C$=�A" and put A at the end of the string in JNSTR, 
INSTR sets B;3 1 and the 3 1 st number in 90 is 225. The 
program goes tn 225, returns and then goes on line 220 
where it finds the N EXT for another cycle, Obviously the 
I NSTR-ON B . . .  technique is qu ite effective here. If you 
only had three or four characters or values to test, IF TH EN 

would be preferred. 
Now, 1 am aware that INSTR IS not in Color BASIC, and 

those without Extended BASIC are out in the cold again. Not 
necessarlly sO. INSTR is a command for which a BASIC 
su brout ine may be written as a substitute. Take heart, Color 
BASIC owners, and use the following. 

10 'S UBSTITUTE FOR INSTR . DEFINE A START 
LOCATION SL, A TARGET STRING TS$ A N D  A 
STRING OF C HARACTERS, 0, TO SEARCH 
FOR IN YO U R  PROGRAM A N D  DO 'GOS U B  10' .  

12  LT � LEN (TSS) : LC = LE/I; (CS) 
1 4 I FLC+SL>:L T THEN SL=O : R ETURN nSF F$; 

M I D$(TS$, SL, LC) : IF F$ = C$ THEN RETUR" 
ELSE 1 4  

1 6  'IF C$ IS FOlJ ND I N  TS$, S L  WILL CONTAIN 
THE POSITION IN TS$ W HERE C$ STARTS. IF 
C$ IS NOW FOUND, SL WILL CONTAI/I; O. 

To summarize, prugram control ib accompHshed with 
statel11ents that perform Olle or more tests and take actions 
based on whether true or false results are obtained for each 
test. What act ion takes place depends on how the pro­
grammer writes the statements. The control tools in Color 
BASIC are IF THEN ELSE. FOR TO STEP NEXT, ON 

GOTO and ON GOSUB. IF THEN ELSE is extremely 
powerfo l a nd could be used only without seriously limiting 
one's ability to write complex programs. The other state­

ments provide for program clarity� speed and economy of 
memory. Each has its place� s.o serious programmers learn to 
use each to best advantage through in-depth understanding 
of each. 



Software Review. � 
Vocabulary Builder 

Gets Constructive Criticism 
By Dr. Charles H. Sant •• 

Vocabulary Builder from Computer Island deals with an 
important area of learning and is based on some good ideas; 
however, the program has much room for improvement. 
The program begins with a modest utle page and there IS a 
short pause while data is being read. You are then asked to 
give your name and to tell if you have a printer on. If you 
respond with " yes" or "Y" the printer prints "vocabulary 
words for" and the name entered. 

A page appears which is divided into several sections. The 
top part of the page identifies the number of words pre­
sented and the level. This is followed by a short question to 
answer. Four answers are pres.ented one at a time for a brief 
period while a tone plays and then all four answers are 
reprinted for viewing. The person using the program selects 
the leiter in front of one of the answers. If the answer IS not 
correct, the program plays a low tone and the correctan_wer 
is shown. A correct answer is greeted with a higher tone and 
the message "Correct" followed by the person's name. You 
are then given a message to press ENTER which takes you 
on to the next question. After 10 responses, the program 
prints the words needed for study on the screen and With the 
printer <if that option was selected). After five sets of 10 
words the program tells you that you have completed that 
set and shows the percent correct. 

« Q SOPT » 
PRES ENTS 

• 3D TlC-rAc·rOE • 
NEWI! Over 150 possible ways t6 witL A feBl challenge, Just 
when you tMni<: fOU won, coco beats you to il. A fir$ t fer the 
coco. 
Casset's: 
Disc. 

32K EC.B . . . 
32K F e B .  

• Tlc-rAC·rOE • 

$14.95 
. $/9.95 

If YOLl tho.ugnt TiC-TaC ___ TOfJ is an ,easy game\ try ma.tch;n.g your 
'lifts agamst this; verSIOn. Play If With OJ Wltt'lOut JOysti cks . A 
speciaf "SMA LL FRY" tevel of difficulty is provide d. 
Cassette: 16K C.B. . . , . ' . . . . . . .  _ . . . . , . , .  $10.95 

• JUMPS . 
Q�SOF

. 
T's chal/tJfloinQ version Of a very ofd European solitBire

. game An ADOlcnVE board game in HI-RES graphics 
tlel/iewed if) Jan , 1983 iSSue oftne " RAINBOW" on page 1 6� 
Cassette' 16K EC.a . . . .  . . . . . . . . . . . . . .  $10.9, 
Cassette," 4K C.R . . .  $ 8"9:;. 

• THE SPIDER • 
By' CHFlOflAA TIC SOFTWARE"" All maehtne language" 
Annlhllare the spider before he destroys you Arcade Betfon 
Joysticks needed. ReViewed "in Jan 1983 Issue of the 
"RAiNBOW" on page 160. 
Cassetle: 16,� . . . . . . .  $19.95 

• ONE CHECK • 
48 "'CHECKERS" ate pl8�ed on the two outside rows of a 
str.ndBrd checkerboard. Remove as many " checkers" as 
possible, jumping diagonally. Play with or without joysticks. 
Hl·RES graphics. 
Cassette: 16i<: E.C a .  . $10.95 

(140FT 
1000 It081Nf-IOOtl DRIVE .. PAINESIIILLE, OHIO 44011 

C,O,::;, orders ado $3 00 CI)Ii '16-352-2675 
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The documentation states that the program is modifiable 
by the user and gives some short directions. You can pur­
chase programs for three different levels (grades 3-5, 6·-8 
and 9-12). The program does use a consistent method for 
entering information and answerS. You would always 
respond by typing an answer and pressing ENTER. Each 
program in the series contains 200 questions and 1,000 
words. 

I am a teacher, but I don't claim to be an expert in  
teaching vocabulary. However, I feel the selection of ques­
tions and responses was generally good. In all cases, there 
appeared to be a clear best answer. There were a few times 
that I feel the correct answer was an unusual nuance of a 
word. On those occasions, deriving the meaning of the word 
from the correct answer may be somewhat misleading. 
However, this was an exception rather than the rule. 

The documentation does not mention what source was 
used to select the words used and how the level was deter­
mined. I think this is important information that should be 
included. 

N ow for the bad news. In Vocabulary Builder, questions 
are selected at random. This is generally a good practice in 
educational software. However, the specific application in 
this instance has an unfortunate result. Each question is 
selected at random from the entire list of 200 words. The 
question is then eliminated from the pool of questions so 
that you can be certain the same question is not given again. 
At the end of 50 questions, the program is RUNso that the 
entire pool of200 words is again available. You might think 
that doesn't sound so bad. However, using this method you 
may never see all the words in the list. In fact, there isa good 
probability you could use the program a large number of 
times and miss some of the words. 

My next area of concern was the amount of memory used 
by this program. The program requires 32K of memory. In 
fact, with a disk drive installed, you need to PCLEAR 1 
before RUNning the program. My own particular feeling is 
that this program is not worthy of that much memory use. 
Most of the memory is used by the list of words and 
questions. 

The easiest solution to both problems listed above would 
be to make four separate programs with 50 words each, 
Then all questions could be tested and the program would fit 
into a 16K machine. I n  fact, I would venture to say this 
program could be modified to work in 4K. I would recom­
mend putting a series of smaller programs on one cassette. 
The user could master the words in one program and then 
progress to the next. I have another better suggestion which 
I will outline at the end of this review, so don't stop reading 
here . 

The Vocabulary Builder documentation outlines a brief 
description of how to enter data lines to modify the pro­
gram. You need to enter a question, four answers, the letter 
of the correct answer. and the correct answer. The documen­
tation states that you must keep the same number of items as 
the original program. If the documentation had shown how 
to modify the lines where variables were initialized, you 
could have easily set this program to accepl data lines of any 
quantity desired. Second, the correct answer is given twice 
(once in the Ii.t of questions and againas the Ia.tdata item). 
Since the letter of the correct answer is included, the pro­
gram could have used this letter as a pointer to the answer 
and the last data item could have been dropped. This would 
mean that the program would need less memory and modi­
fying the program would require le.ss typing. 

I believe that some of the other problems of this program 



were due to an attempt to keep the program short so that a 
large number of items could be Included. Since we have 
solved that problem, let's see how we might improve the rest 
of the program. The program uses a standard INPUT 
statement to accept data. This means that the CLEAR key 
will operate and a child could accidentally erase the entire 
screen. It would be possible to eliminate the problem by 
using an INKEY routine. The INKEY routine could also 
provide better protection for wrong responses. At the end of 
50 questions, the program accepted an ENTER to a yesl no 
question. I would like the program to only respond to the 
correct response of YES or NO (Y IN) or to give a message of 
help when wrong keys are pressed. 

When the program asks if the printer is on, a child could 
accidentally answer YES and the program would hang up 
looking for the printer. I would like a routine that would 
cheek the printer status. We don't need to give kids any 
hang-ups. 

At the end of 10 items, the list of items missed will show 
about seven items on the sereen. I f  the child misses more 
than seven, the first few items scroll out of view. I would like 
to see a routine that would control how mueh is put on the 
screen at that point (ie, show seven missed items and then 
press a key to see the rest). 

Although not ,tated in the documentation, the largest 
question should be no larger than 28 characters. Second, 
each answer should be no larger than 14 characters. Data 
items larger than this do not fit into the format of the screen. 
With very little modification, this program could be used 
not only for vocabulary but for any multiple choice type 
question. However, even for vocabulary I would like to have 
twice as much space to write a question, The space for 
answers is adequate for most words, but I might like to add a 
phrase or two as an option for an anSwer, 

I found the tone and response to each answer monoto­
nOUS and after a while annoying. I would like to see more 
variety. let's add a little flash after 10 correct answers. The 
rate at which questions were presented was just a little too 

cr • 
A l l  Calor Saf't ........ r .. 

New 1" r c m A CS . . 

slow. The author chose to use a FOR-N EXT statement with 
a POKE of each memory location to make the background 
colors in certain screen areas. I believe printing a graphic 
string would have been quicker. 

In my opinion, this program did not make adequate use of 
the capabilities of a computer. The same thing could have 
been accomplished by using index cards with questions on 
one side and answers on the other side. 

Lei me give an example of what I would like 10 see in a 
program to develop vocabulary. This would work besl with 
a disk, bUI would be feasible for cassel/e, The program 
would have oil ihe queslions and vocabulary words saved In 
several dala files thai were separale from the program. The 
program would cal/up the firstfile and lest lhe slude",. The 
items th. child missed would be saved back 10 disk. The 
item, the child didn 'I lry would be saved as anolher:!il •. The 
next lime Ihe program was used. the program would call 
back afew ilems Ihe child missed the las/ time and add some 
new words. The program would progress in this fashion 
umil all words were maslered. While we are 01 ii, let 's 
measure how fast Ihe child responds, how many items a 
child responds 10 in one silling, and Ihe clossification of 
words the child misses (ie, easy-hard or nouns vs. verbs). 
Let � give the screen some anima/ion and variety as the 
program (and Ihe child) progresses. Finally, why nol include 
one printoul for the child for feedback and review and a 
second Ihal is activaled by a teacher's code word or program 
for diagnosis of learning needs. 

In conclusion, I felt that Vocabulary Builder dealt with 
important subject matter, had a few interesting features 
(such as printing words missed) but was generally quite 
disappointing. 

. 

(Computer 'sland, 227 Hampton Green, Staten Wand, NY 
10312, 32K. thr.e level. at $19.95 each) 

Peat O��ic:. Box 1 :523:5 
Pl an t .... t 1 C""" :Florid .... 

333 1 9  

RS232 S W l: T CHE R - - - $ 3121 . 121121 

T i red o f  chang i ng per i pher a l s ,  p l ugg ing and unpl ugg i n g  
cords? Don ? t  h .. ve enough c .. b l e  t o  re .. c h  the pr i nter or modem? 
Ti red of p .. y i ng mor e for the other gUY ' S  products??? Th .. n 
ACS i "  ready to hel p  ldou ! ! OUr new 2-plug RS232 !SlII i t ch box i !S  a mu!St 
a t  on l ", $30 . 00 !  ! � ;  and our 9'xt&ns i on cab l es are as re l i ab l e  as 
aver .. t on 1 ",  $ 1 0 .  00 ! ! 

Sound gr .. ",t ? 7  We l l . here ' s  the b .... t p .. r t ! Our products are 
LESS ! ' I Don ' t  wa i t ,  order noUJ ! ! � 

RS232 Sw i t c h  Box . . .. .. .. .. .. .. .. .. .. .. .. .  \I .. .  3 0  .. IZl0 Add $3. 00 ,.t, i ppi ng 
Exten !S i on cab l e  ( 1 0 fe.t ) .. .. .. .. . .. ..  $ 1 0 .  00 T o  a l l ordere . 

( Pr i nter , Mod ..... or C .... "'et t e )  

F l or i d  .. res i dent", .. dd 5"1. !S .. l e", t .. x .  
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Software Revlew''::==========,�;;'�� 

Match & Spell Sparks 
Enthusiasm For Learning 

Does your child need some improvement in spelling 
skills? Perhaps he or she has lost interest in that old spelling 
list program you wrote. If so, spark up some new enthusiasm 
for learning and let the kids play Match & Spell on their 
favorite computer. Kids will ask to practice their spelling 
words once they have played this educational game! 

Did I say game? The kids in our house and neighborhood 
think it's a game. My kids, age four, six, and nine, are really 
excited about March & Spell. This program very nicely 
incorporated the TV matching game of Concentration with 
a spelling drill of up to 20 words. Each word in the list can be 
up to I I  characrers in length. The object of the game is to 
collect squarcs by matching up the hidden graphics. The 
educational objective is to improve spelling skills, and my 
kids have had fun doing both. 

After CLOADing Match & Spell, you can watch the title 
pagc write the words "match and spell." Prom then on, the 
program very effectivel) prompts you to do  eveI)thing you 
need todo.  By the waYl the documentation is ver; clear and 
well written, from the general setup of the program to the 
thorough description of the game play and what to expect as 
the game proceeds. 

You start off by loading the word list, either from the 
keyboard or from a tape file you may have created before. 
The program comes with a sample spelling list to get you 
started. However, the ('I.ISr) i. a t  the very end of thc tape 
after three program saves. So if you don' know where it is 
you have to wait and wait. Creating your own word list is 
vcrl' easy through the program prompts and includes a 
chance to change a wrong spelling or change words entirely 
before saving to tape or using them in the program. 

Once the word list is entered, the words are displayed in 
two columns for you to study as long as you want. When you 
are ready the game begins. The game prompts you for two 
players' names, although one person could play both posi­
tions. A new screen appears with 12 numbered blue squares. 
Each player, in turn, chooses two squares in an effort to 
mateh two with the same hidden graphics. If those twu 
squares match, the program ra ndomly selects oue of the 
wurds from the list and presents i t  to you either correctly or 
misspelled with a common spclling error. For example, 
('computer') might be presented as ('com put or .') If this ques­
tion is answered correctly. the word is removed from the 
screen and the player is required to type it in  correctly. being 

oo''1�VEnr�-"''llmte entrJ Df' JJAta 11'1 !\l�J ·�l\IIll. He�e1-.l;··!l.nd Octal. 
� �m.Vltl-<!"t "1I1mw: 1 .. ,,11 r"ur !t)!'m rl t.h "lJticMl gutput 
t(> printer. O!rl-e"dai !lAS! !:: �t reoui�;fl! l  )6X l'!�RIID 

S10.95 raJ>4. U.S,\<5 019k 
lJITIlO i!j,:::EfI�_lf1wT<tS raN' taIM vitr. 1nst.rUllleI'lt.atiorl.. tkI ,0U :1&1'O ldck 

i!\ )'''''''' IHV<. o.,Q-"t..r'H? ��A¥M BASIC :l1',� :M!<tuiM!!W'l HU.95 Tape ,�15.9$ DIsk 
Cl'SI'CM I'ROI,;HMl)CllCl ! 

lIIrt to ft'J.l' dflt.a11ll. 11& lI111 �"$.1f,!1 �-iiiUs f«C" yoo;r ",.U "W&1n<:lI!s er 
eluh -t;", Y<>= =<i,,1""'''''''1lt.:.! 

S4!ni ;;1.50 £0.'" "'.!l' eatalog�lIY !lD.!1O pn:>grll""" .&re a ... aJ.1atle� 
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given three chances to do so. If hels unable to spell the word 
correctly, he forfeit. these two squares and his turn. If a 
wrong answer is given to the previous question, the player 
also loses hi. turn and the squares he had just matched arc 
turned around and become available for the other player if 
he can correctly match and spell the next word chosen, 

If a right spelling is given, then the matched squares are 
colored in with that player's eolor and the player is given 
another turn, Play continues until all 12 squares have been 
matched. Chances are you would have to play the game at 
lea.t twice to cover a full spelling list. At the end of the game, 
the program lists any words thata player had difficulty with 
and gives you the option of continuing another game with 
the same word list or using a new list. 

I think Match & Spell is an excellent program and pro­
vide. a well balanced and effective intenningling of play 
time with spelling drills, in contrast to some spellingl math 
drills which require you to reaeh a certain performance 
before being rewarded with play. 

It Wa& also noted ill the documentation that the random 
misspcUing of the words works best on words of five or more 
letters. I found this to be true. The program runs well and is 
very easy to use, (M}.wife wanted me to be sure and say that, 
as she ha. commented that Match & Spell is onc of the 
easiest programs she has had to help the younger kids with 
when I'm not home) Younger children, around age six and 
under, may need some help and guidance to read the 
prompts, etc. at first, but they catch on fast! The word list 
can be changed readily to accommodate appropriate vocab­
ulary. For my youngest daughter, age four, we used words 
like family members' names, her name, dog, cat, etc. 

It may take longer to go through a spelling list using 
Match & Sp,el/, but the kids think it's neat and really enjoy it. 
Plus, there IS  no .. Awww. Do l have to practice my spelling 
now?�' 

Doeumentation is complete and well written. Really, the 
only criticisms I had was having to wait so long for the 
sample list to load and waiting during the delay timc 
between screens after you've made a match and while the 
computer is selecting a word and misspeHing it. J t  bothered 
me ,lightly, but the kids apparently didn't mind as they have 
never mentioned it.  

If you are the programming type you might consider 
adapting this program to math drills. 

This educational game is for all ages (including mom and 
dad). Match & Spell requires 16K Extended Color BASIC. 

(Harmonycs, P.O. Box 1573, S.lt Lake City, UT 84119, 
$11.95 tape) 

-Kenneth D. Peters 

How To Clear All Graphics Pages 
You can c lear  a l l  your  graphics pages-and thus 

incrcase free memory-by entering the  following 
command : POKE25,6:NEW. If you d o  this, you wi l l  
not  be a ble t o  use graphics pages, but  you wi l l  have 
morC program memory. 

Ca ution:  Do not  try th is POK E with any program in 
memory.  It wi l l  dest roy whatcver program is resident  
i n  the  SOC. 



As a teacher of school and college writing courses, I 
have been somewhat disappointed by the computer 
software programs that have been written for my 

field, Whether produced hy major educational publishers, 
the computer manufacturers, or basement hobbyists, pro­
grams designed to develop language seem to me inordinately 
concerned with drill in so-called "basic skills"�particularly 
grammar, vocabulary and spelling, Kow a computer can do 
that sort of drill very effectively, probably more effectively 
than an English teacher and with a good deal more pizzazz, 
But using a computer principally for drill seems to me to 
ignore its much broader potential for aiding youngsters in 
developing theu language skills, Further, the bulk oleduca­
tional research suggests that drill, even when done well, is 
not the best way to get students to use language more 
effectively. Language is a "learn by doing" skill; the more 
people use it, the better they become at using iL 

Sinee buying my CoCo a little over a year ago, I have been 
studying language programs and exploring way' to use the 
computer "creatively" to help students learn to write, The 
program presented here-l call it "The Write Idea," but 
"The Wryt. Idea" might be better�is intended to help stu­
dents from the middle grade. through adulthood solve one 
of the biggest barriers to successful writing: finding some­
thing to say, 

(Stephen Tchudi is a professor of English at Michigan 
Slate University, where he directs the English Educa­
tion Program, He is a member of the Lansing, Michi­
gan Colur Computer Users Group.) 

USING THE 
COLOR 

COMPUTER 
TO DEVELOP 

COMPOSITION 
TOPICS 

By Stephen N, Tehudi 

,Most novice writers undervalue their own experienee and 
fai l  to realize that they have hundreds and hundreds of 
potential writing topics in their memories. "The Wrhe Idea" 
helps a student get some of these ideas out of his or her mind 
and down on papeL 

The program is written for a 16K CoCo and uses a Line 
VII printer, As the student answers questions flashed on the 
monitor, the printer springs to Hfe, writing down the 
answers in tbe Line Vl l 's CHR$ 31 boldface for dramatic 
effect (The answers simultaneously appear on variously 
colored monitor screens,) The printer also adds headings, 
formats the answers. and throws in some asterisks to high­
light the student's ideas, 

The program is written in two parts: Part I belps the writer 
list a number of potential topics and select One to write 
about; Part 1 1  has the studentde�elop specific ideas as a way 
of "pre-writing" and planning the papeL In a twenty to 
thirty minute run-through of the program, a student will 
characteristically produce a three- to five-foot printout, end­
ing forever the complaint tbat English teaehers hear so 
often, " 1  haven't got anything to write about." 

* • • 

Part I 
Lines 5 "  1 30 clear string spa eo and present tbe program 

title. 
Lines 140 ,290 explain the aim of the program, ask the 

studenCs name and instruct him! her to turn on the printer. 
Lines 300 1 190 quiz the writer about past experiences, 

asking him/her to "peek and poke" in memory to recall 
"Firsts" (first love. first pet, first day at school [lines 300 " 
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CHRDMA 
-5 SYSTEMS GRDUP 

/--- EUCHER! ---..... 
A HI-Res version QI t� card game, Your partner is leI�mputer, the opponent team IS played by the computet AllOWS: 

the fOUr players to "GO" glone, 

32k) 

,.....-.- DSKMON! ---
Examine ana fiX scctor;Ja1a, also includes disk read, 

write 1ile information dill play, IIno !>elective dillk backup. 

or 32k) 

MORE CSG PROGRAMS ' 
---- UTILITIES ---..... 

CCADS - A lu'l ge� mac'1ine language monitor ..... ith lire asseml::le:" 
and disassembler All VOl; >'leed to debug machine language programs. 

(ML. 16k or 32k) ft 
C._II. $19.95 or Dlak (With So ....... ) "!� , " " . "  " $23.95 
UNLOCK - A complele d:sl( backup ulaily, Features irclJded are 
;n;hB;lzllhon of any 1(6e'l; copy Ilny track lh'Hj correct 110 erro's or leave 
lhem inlact: and verify any track Track nvmbers vp to track 00 may be used 
al any time_ 

(Me. 16k or 32k) � 
PI.k (With SOU""') "!'" . . .  $24.95 
CHROMA*KEYS - D¢fit:e h,lMtl(>n keys and $;1Ive tMM fO fJiSk or 
cassette 
(ML. 16k or 32k) A C •••• n. $9.95 or Di.k (Wnh SOurce) � • . . $1 3.95 
SPOOLER - Print ASCII Illes from disk wdhout waiting. 
(Mf... 16k, 32k, or 64k only) 
c •••• rw $11 .95 or Dook (With Soun:e) . $15.95 
COMMAND - Add machme language progrjJIms jJIS eOTl'1rnands \0 
BASIC 
(ML. 16k or 32k) 
C .... H" $15.95 or Di.k (With Source) . . , . . . . . . . . . . .  $19.95 

----- GAMES ----.... 
PROSPECTOR - An ECB HI-Rea graphies game. Car; you get the-gold 
ou! of the mme? ft 
(ECB, 16k or 32k) "!!'" 
Ctuoette . . . . . . . . . . .  . $7.95 

JUMP .. A .. PEG - A Hi-Res varsion Qf an 8Oci�t strjJI�gy gal'nl!', 
IEce. 16k or 32k} � � . . . . . . . . .  � . . . . . . . . . . . . . . . . . . . , . ,  . . .  $7.95 

--- MISCELLANEOUS --..... 
CLOCK - A software real�tlme clOCl( program for the CoCo Warn'ng: 
The clool<; wllistop dunng tape 110 

(ML, 16k or 32k) ft 
c.._ $9.95 or Dial< (WHh So.",,) "!!'" . . . . .  , , . ,  $13,95 
DARKROOM DATABASE -Throw "" r yourPh01<rLab i,d.,. L., 
CoCo look vp the facts. Darkroom Data-Base with Hmcr, 
(Dltk, 16k or 32k) 
DI.k . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . .  , $19.95 
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610]). "Celebrations"(birthdays. Christmas/ Chanukah, Val­
entine', Day [lines 620�950) and "Events" [lines 960� 
1 190]. 

Lines 1 200- 1 420 then ask the student to examine the 
printout and to select a �best�topic to write about. Students 
should also save the printout for future reference. Typically 
a student will create more than one and possibly dozens of 
potential writing ideas, each o f  which ean be developed 
separately through Part II. 

Lines 1 430 ····end give the student the option of plunging 
directly into drafting a paper or. if more preparation is 
needed, moving on to Part II.  

Part II 
Line< 2000�2190 introduce this portion and ask the stu­

dent to r.-identify him Qr herself. turn on the printer and 
enter the topic that has been chosen. 

Lines 2210 231 0  have the student describe the general 
idea of the topic. 

Lines 2320�2840 ask the writer to brainstorm for details 
about the topic. including Sights [2340�2450), Sounds 
[2460�2540], Other Senses [2550�2640), Actions [2660-
2680) and People [2760 2840]. 

Lines 2850�3020 focus on the audience or intended 
readership of the paper. Who will read it? What does the 
writer want them to u nderstand? 

Lines 3030······32 1 0  ask the writer to jot down some senten­
ces that can be used as a possible beginning, middle and 
ending. 

Lines 3230----end conclude the program by pointing out 
that the writer has. in effect, planned the entire paper. that 
the only remaining task is d rafting. The text of the program 
also reminds the student that people, not computers, write 
papers; that there is no electronic substitute for a Writt!L 

• • • 

The model provided by "The Write Idea" can be modified 
t o  treat virtually any kind of writing, from expo,ition and 
argument to letter writing or even creative writing. U n like 
drill programs., it does not insist on " rightn answers; rather, 
it uses the computer as a stimulus to creativity and as an 
electronic notepad. I believe programs. like it  deserve.a place 
in the computer-oriented language laboratories springing 
up in schools and colleges all  over the country. I hope such 
programs will replace the "old wine" of skill-and-drill pro­
grams with a richer vintage more appropriate to the new 
hottle of the Color Computer. ....a.:------. 

W 150 __ 01E4 
3ge_ 04DE 
610 __ 074F 
880---.OA6E 

Listing I: 
5 CLEAR 2111111111 
1 111 CLS 
2111 PR INT iii 
T E l D 
3111 PR I NT iii 
NG TO" 

97, li T H E 
E A " : PR I NT 
1 66 , " ' F I ND I NG 

1 1 1 0  _ OCES 
1 400 _102E 
END � 12EO 

W R I 

SOMETHI 

4111 PR I NT @ 21112 . " WR I TE 
5111 PRINT iii 229, " FROM 
XPER I ENCE' " 

ABOUT " 
PERSONAL E 

6111 PR I NT: PRINT 



70 PRINT . 338, "VERS ION 1 . 4 " 
88 PRINT • 3:58, " COPYRI GHT (C) 1 
'1'83" 
'1'8 PAINT ... 392 , " STEPHEN TCHUDI "  
188 PRINT ... 423, " **THE I NKBYTE** 
• 

1 18 PR I NT '" 455, ° 28 1 1  PAWNEE TRA 
IL" 
120 PRINT II 4S3. "OKEMOS , M I CH I BA 
N 48864 " 
130 FOR T- 1 TO 3888 : NEXT T: CLS ( 
3 )  
148 PRI NT " LOTS OF PEOPLE HAVE D 
IFF I CULTY F I ND I NG  SOMETH ING TO 
WRITE A80UT . " 
19 GOSUB 133111 
1 6111 PR I NT " TH I S  PROGRAM WILL HEL 
P YOU F I ND IDEAS I N  YOUR OWN EXP 
ER I ENCE. " 
170 GOSUB 
188 PRINT 

PEEK AND 
o RECALL 
D PEOPLE. " 

1530 
"ALL YOU HAVE TO DO I S  

POKE I N YOUR MEMORY T 
I NTERESTING EVENTS AN 

1 '1'0 60SUB U530 
2"" PR I NT "THE COMPUTER W I LL ASK 

YOU lit FEW IiIUESn ONS . .. 
2 1111 !!IOBUB 1 338 

GRAPH I C  MATH 
ADVENTURE $21.95 
Challenging Ao,.,en\urc! Fully player \!iefec· 
tablC 1,,11' 10 300 ··room." Search fO'r Ireasure 
on land, On river, and jn the I.,bryit\th 01 
CIVeIi. Vour sea rch is blocked by many 
obslacles w�icl\ (;8t"! be Overcome by COffeClty answering math prpb­
lem&. Any one or all four fvnclicms {+,.l,  '."leu! \'I( �t!("Clrd Inldd vafM:IY. 24 lil:iIf kvdl' m�l\' Ittl- tilfhC ('�Ur1'lrint flU ,11 "l!.<'� 
.:12K EXT tiASI(' R\'tjuirtd 

BACKUP MASTER/ GRAPHIC MONITOR $25.95 
"""'(� _"<,,1 UTIU'" ;&11_ "".J.",,� t.:. k _ 0' _ DroS���' . "(.u��. 
�h�, ..... n I!QO! w,..;!: 
, �r rides .. I I $01_ ... �1Jrt .. choni_ 
• ''''Iy nlOColltul\! � "ij! "". lh1 .. rr� _Ith .1' ..... cnvr ... 
• C.peCIt- I)t r.,&dlt>O "�'I' 't.�:; ",,1,,_ loulc ee�" 

, _111 "".10 '" �"I' !"U' """� 
• Slo ... «>fIn d e..k, Ex' !lII,l:, &I ... !'inl"" �t" 
• 1<l1l'i MdnlM ""�flml'""' � ....... !tAl!; 
SPELLING MASTER $14,95 
Concruet spclling. l".rn IN' WMes �tJ 
hf've " Quble ",,;In. U"er Inpu! uf'\h",ll�d 
"vrnbCF 01 ",oHb" Goo" 101 weekly 
lptRiflg liu" SA�"(E ti,! f)foYi(l(!(i, 
16k EXT BASIC CAuelle 

eoHCIiN1'UiTIt'lfJ Jt.9:< 
��;· .... "':..'!:'='n"'��� �:::::: .. "", -"'" to,,, 

... -... . 
...... ' ... ....... \ 

c... _ _  do'l e"" .. _ .. w.ot. _, :::.!':;. ... 
"""" to_. __ 1,_,_ 
........ "' .. e- __ _ , ' ...... , ...... ,." t. •• _ "",,�..,.: 

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

dk1lJ���� SOFT�!!�art��CTORY III 
Ir�t. wA .. 312 

C*)�11�1"" WR1TEfOfHAEE Gl\TAlOG 0 .. 1et .. AuthOr inquifiM invited Add 3I'1.1()t shipplt\Q - No COO 
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22� PRINT "PRESS ( ENTER> WHEN RE 
ADY " : I NPUT S. : CLS (6) 
230 PRINT 
240 PRINT "WHAT IS YOUA NAME'? " :  I 
NPUT NA�. : PR I NT 
29 PRINT " OK ,  " NAME • 
260 FOR T-l TO 300: NEXT T: PRINT 
278 PRINT "TURN ON YOUR PRINTER. 
" 
288 PRINT: PRINT " PRESS (ENTER> 
WHEN THE PRI NTER I S  ON. " 
298 I NPUT T.: CLS ( 3 )  
3�8 PRI NT "WE' LL 8ESIN W I TH A CA 
TE60RY CALLED : " 
3 1 111 FOR T- 1 TO 3�0: NEXT T : PR I NT 
320 PR I NT " * * F I R  S T S * 

* " 
330 BOSUB 1 530 
340 PRINT "THINK OF SOME OF THE 
' F I RSTS' I NYOUR L I FE: " 
350 GOSUB 1 54111 
360 PRINT " F I RST LOVE OR F 
IRST K I SS "  
378 BOSU8 154111 
39111 PRINT " F I RST PET F I  
RST DEATH " 
390 GOSUB 1540 
4H PRI NT II F I RST DAY AT SCHOOL 
II 

4 1 8  BOSUS 154� 
42� PRI NT " F I RST REI'IEI1SERED NI 
BHTMARE" 
4 3111 BOSUe 1330 
448 PRINT "OK, eDT THE I DEA'?" 
43111 GOSUS 1 33111 
46111 PRI NT " PRESS ( ENTER> WHEN RE 
ADY " :  I NPUT e.: CLS (�) 
470 PRINT 
49111 PRINT "NOW L I ST ONE OF THE ' 
F I RSTS' I N  YOUR LIFE. THEN PRESS 

<ENTER>. " 
49111 PRINT 
300 I NPUT S$ 
5 1 0  PRINT *-2, CHR. ( 3 1 ) J  " SOME ' 
F I RSTS' IN THE L I FE OF " :  PRI NT 
.-2, NAME.: PRINT .-2 
:520 PRINT .-2, " ***', S$: PR INT 

.-2 
330 PRINT: PRINT: PR I NT " GOOD" 
54111 GOSUB 134111: CLS (�) 
55111 PR I NT "NOW L I ST ANOTHER F I RS 
T I N  YOUR L I FE. (ENTER > ( I F YO 
U' RE OUT OF ' F IRSTS ' , PRESS < x x x  

ENTER>. ) 
360 PRINT 
370 I NPUT S. 
398 I F  S ... .. X X X "  THEN 62111 
3'1'111 PR I NT *-2. II ***" S. : PRINT 

*-2 
60111 PRI NT : PR I NT : PRINT " KEEP GO I N  



a" : FOR T - 1 TO �00: NEXT T 
6 1 0  acTO :540 
620 PRINT "OK, " NAME. : PR I NT "LE 
T ' S  TRY ANOTHER CATEBORY" 
630 FOR T=l TO �00 : NEXT T: CLS (2) 
640 FOR T-1 TO 200 : NEXT T: PRINT 
650 PRINT n * * C E L E B R A  T 
I O N S * * "  
66(1 BOSUB 1 �30 
670 PRI NT " L I ST SOME OF THE MOST 

I MPORTANT CELEBRAT I ONS I N  YOUR 
L I FE . " 
688 FOR T = 1 TO 1000: NEXT T : PR I  
NT 
690 PRINT H F I RST REMEMBERED BIR 
THDAY" 
700 GOSUB lS4/i1 
7 1 0  PRI NT " OTHER B I RTHDAYS UN 
B I RTHDAYS " 
720 aOSUB 1�0 
73111 PR I NT " CHRI STMAS 

CHANUKKA" 
74111 GOSUB lS40 
750 PRINT .. JULY 4TH VALEN 
TINES DAY" 
76111 BOSUe 1�1lI 
788 GOSUB 1S41l1 
790 PRINT n ? ! ? GROUND HOG' S D 

AY ! ? ! "  
800 BOSUB 1 :53l1li 
S lI11 PRINT "OI(? PRESS ( ENTER> NHE 
N READY, " :  INPUT a.. : CLS (S) 
82111 FOR T • 1 TO l5tHI: NEXT T: PR I N  
T 
830 PRI NT " NOW  L I ST OlE OF THE C 
ELEBRATIONS I N  YOUR LI FE, THEN PR 
ESS ( ENTER>" 
840 INPUT P. 
8!58 PRINT .-2 , "CELEBRAT IONS I N  
THE L I FE OF " : PR I NT .-2, NAME .. : PR 
INT .-2 
S68 PRI NT .-2, " ••• " P.: PRI NT 
.-2 
87111 PRINT: PRINT: PRI NT "THAT GETS 

YOU STARTED" 
88111 GOSUe 1S41l1: CLS ( S .  
890 PR I NT "NOW L I ST ANOTHER CELE 
BRAT ION IN YOUR L I FE. < ENTER>" 
988 PRINT: PRINT " (PRESS < X X X  ENT 
ER> IF YOU' RE OUT OF IDEAS . " 
9 1 0  INPUT P. 
92111 IF P.· " X X X "  THEN 96111 
9::50 PR I NT .-2 , " ••• "P.: PRINT . 
-2 
950 BOTO 880 
960 CLS (2) : PR I NT :  PRI NT "LET ' S D 

The Color Computer 
Word Processor! 

MASTER WWITEFt (we changed our n�me from WOAOMASTEA) It a protes­
a!ol'lBI qUBlity rull screen oriented word p"OO(t$l)()f for your colOl compoter, Take e 
look et what you get. 

MASTER WAITER'S FULL SCAEEN·QftIENTED EDfTOlhll�s you to move 
theCUf30t anywhere in YOU! texI using the up, ;:Jawn, right and lelt errows. 00 thiS 
oneeheraetfH al a IIlf1e or bylineorP8Qe, Insen. deleteorrepf4cetell at the cursor 
watching yoof changes as you I'!'t9l(e them_ Delete Of If'I()yeblodl;aottext Irom one 
pt,aee to another. Merge In text from other Hlee.. 

AUTOMA TtC CARRIAOE R .. TUAN atter laat complete YIIOfd on eaeh line; with 
Ihis and AUTOMATIC PAGE FEED you dOn'! have 10 worry abOut whar •• line Of 
pege end$ - jusl typet 

MAST�RWRtTCA ru� one 16K, 321(, or64KcoIcreompuUlr, taking "yentag& 
oJ all evenable meMOry, UM iI with DtlK OR CASSETTE based syslent$. EX­

TENDED BASIC IS NOT REQUJRED lor css&ette V$raion. 
EASYTO UNDER8TAND MAMUAl. has youCQrpfortably usIng MASTER 'Nfl" 

TER iI'I minutes. It IS a USER·FRIINDLY MEN�DRfVEN $Y8TEM with single 
letter commends. Cheek any command without having to refer to the manual with 
IhoHI!LPSCftl!:i!!N. 

10 PROGRAMMABLE FUN¢ITON KEYS Allow ellAY insemon of freQUenlly 
U1.I4)d worns or phraIMa 

WORKS WITH ANY PRINT£R. Take (ull advantege of your prlntefa spadel 
runctlO1'l5 aucll aa variable ehtlfltcter$lrfI and empheSl%$d Characters with EASY 

EM BIUlDlNG OF PAINTER CONTROL CODES. 

GtoaAL 8EARCH iUnctlon " ,. you quieldy locate lIpeciUc strings fOf replec .. 
ment or delet1Qn. 

Cuatomu:e form latta,. or stAnd.rd tl'iud with th., IMIEDDED PAU8E feature. 
Jw! -1111 in the blanQ" wh.,n your prln1er P4U1MH1 fOf • personalized appearance. 

LIMITED Mut.TI·TAlK'NQ l88fore lett you print one file \llthlte editing ano­
ther. 

In addlUon 10 reguJer text you can Ut. MASTER WRn"ER to CREATE BASIC 

PROGRAMS with the convenience of full-screen editing. fi can alao be uaed to 
make end edil fimple MAtLiNG U8TI. 

OTHER FEATURES Include easy Betting of left, right top and bottorI'! ma,Ol1\ 
print.' Hn. width, end linn pet pege, Also repeal kaye" auto line centering, auto 
Plge nUlflbenng and crwJlce 01' di$pl8Y eoklf formtta. 

TO ORDER send $29.95 lor cRssene 'lef$lon or $34.95 for dill( vel'l!\On plu_ 
S2.50ehlpplng(CaUt reakSent_add8al"l�to: PYRAMID DI$TRIBUTORS. 12'1 
HILL ST .• SANTA MONJeA. CA 80405 (21 3) 399-2222. 

MASTER WRITER $29.95 Cassette 
$34.95 Disk 
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o ONE HORE CATEaDRY , " 
98. FDR T - 1 TO 2�0 : NEXT T: PR I N  
T 
99(1 PR I NT .. * * E V E  N T S 

* • I. 

IfH1H1.1 eOSUB 1 530 
1 0 1 0  PRINT .. OR" 
1 11120 BOSue 1 53t'!1 
1030 PR I NT " * * H A P  P E N  I 

N e S * * .. 
184/11 BOSue 153/11 
UI5111 PR I NT HBY NOW YOU KNOW THE 
GAME ,  aD BE-B I N  L I ST I NG I MPORTAN 
T EVENTS I N  YOUR EXPER I ENCE , " 
U fo" eosue 153. 
1 "70 PRINT "TYPE I N  AN I MPORTANT 

EVENT" :  PR I NT 
1/118. I NPUT ES 
1 898 PR I NT .-2 , " EVENTS I N  THE L I  
FE OF " :  PRI NT .-2, NAMES: PRI NT • 
-2 
1 1 "" PR I NT .-2, " ***" ES: PR I N  
T .-2 
1 1 10 BOSUB 1 54. : CLS ( 2 )  
1 12111 PRINT: PRINT " 01( ,  " NAMES 
1 1 3t'!1 PRINT: P R I NT " NOW L I ST ANOT 
HER EVENT" : PR I NT 
1 1 4111 PR I NT " PRESS ( ENTER ) WHEN F 

C O L O R - F OR T H  
I ncl ud i ng SEH I GRAPHI C-B EDITDR 

+ UT I L I T I ES 
-D1 sIt and Tape ut i I i  t i  vs 
-Boot f r om d i sk or t ape 
-Graphi c s  and Sound c�ands 
-Pr i nter commands 
-Auto-repeat and Control keys 
-Fast t ask mul t i p l ex i nQ 
-Un i que TRACE f unct i on i n  kerna! 
-Cl ean I NTERRUPT hand l i ng 

i n  H I GH-LEVEL FORTH 
-CPU CARRY FLAG accessi b l e  
-Game of L I FE demo 
-ULTRA FAST : wr i tten i n  assemb l er 
-Direc t i ons i nc l uded f or 

i n st a l l i ng opt i onal ROM i n  
d i sk control l er or c ar t r i dge 

-Free 8aslc gaDE "RATMAZE" 

FORTH 
HOYTSTEARNS ELECTRONICS 
4 1 3 1  E. CANNON DR. PHOENIX, AR!ZONA 85028 

602-996-1 7 1  7 
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I N I SHED " : PR I NT 
1 1 5111 PR I NT " I F YOU ' RE OUT OF I DE 
AS , PRESS ( X X X  ENTER>" 
1 10/11 I NPUT ES 
1 1 7111 I F  ES .. " X X X "  THEN 1 21110 
1 1 B0 PR I NT •. -2, " ••• "ES: PRINT 

.-2 
1 19111 GOTO 1 1 10 
1 2/l1/li CLS ( 4 )  
1 2 1/11 PR I NT: PR I NT "THAT' S THE END 

OF THE I DEA BATH-ERI NS, " : eoSUB 
153111 
1 22" PR I NT "NOW LET ' S  P I CI( 
I C  TO WR I TE ABOUT . " :  BOSUe 
1 23111 PR I NT " TAKE A LOOK AT 
P R I NTOUT . " "  
1 24111 eoSUB 1 530 

A TOP 
1:530 
YOUR 

1 250 PRINT " WH I CH OF THE I DEAS 0 
N THE PR I NT-OUT ARE MOST I NTERES 
T I NG TO YOU? " : GQSUB 1 530 
1 20111 PR I NT " PRESS (ENTER> WHEN R 
EADY TO PRO-CEED .  " :  I NPUT GS : CL S (  
4 )  
1 2"111 CLS ( 4 )  
1 3/l1/li  PR I NT : PR I NT " OF  ALL THOSE I 
DEAS, WH ICH ONE I S  THE MOST APPE 
AL I NG TO YOU? " : BOSUB 133/11 
1 33/11 PRINT 
1 34111 PRINT 

WR I T I NG 
1 35" PR I NT 
PR INT 

" I T W I LL MAKE A GREAT 
I DEA ! " : GOSUB 153/11 

"TYPE I N  THE TOP I C . " :  

1 3611.1 I NPUT TS 
1 37/11 PRINT .-2, CHRS ( 3 1 ) ; "THE T 
OP I C  SELECTED BY " NAMES " I S : " 
1 38111 PRINT #-2 : PR I NT #-2 . .. 

" TS 
1 39/i1 CLS ( 4 ) : PR I NT " 13000. " NAMES 
1 4"" GOSUe 1 53" 
1 4 1 0  PR I NT "THE TOP I C  YOU ' VE P I C  
KED I S : " 
1420 BOSUB 1 530 
1 430 PR I NT " " TS : OOSU8 1 53/11 
1 44" PR I NT "YOU MAY FEEL READY T 
o WR I TE ABOUT I T  R I BHT NOW . " 
: 130SUB 15311.1 
1 430 PR I NT " I F  SO, SAVE YOUR PR I 
NTOUT . " : BOSUB 1340 
1 400 PR I NT " POP I N THE WORD 

PROCESS I NG CARTR I DBE , " : GO 
SUB 1 54111 
1 47/i1 PRINT .. AND START 
DRAFT I NG. " : BOSUB 153/11 
1 490 PRINT " I F NOT, PRESS ( ENTER 
> " : I NPUT BS : CLS ( 4 )  
1 490 PRINT " I F YOU WANT MORE HEL 
P BEFORE WR I T I NG ,  " :  GOSUB 1 33/11 
1 5/11/11 PR I NT " LOAD THE NEXT PROGRA 
M ON THE CASSETTE . " : GOSUB 1 3  
30 



1 SS 1  PRINT · 1 .  �SS < BREAK >. " 
1502 PRINT II 2. TYPE < NEW ENTER 
)" 
1!5fJ3 PRINT " 3 .  PREPARE RECORDE 
R TO <PLAY>" 
1!5fJ4 PRI NT " 4. TYPE < CLQAD " I  
DEAS 2 " ENTER ) . " 
1 !lUI PRINT . 426, "-THAT ' S  ALL 
FOR NOWR 
1 152111 BOTO 1:52. 
1 !13111 FOR T - 1 TO l !1I11.: NE X T  T : PR 
INT: RETURN 
1�. FOR T-l TO 1 111111111: NEXT T : RETU 
RN 

Listing 2: 
2tH111 CLEAR 21IIIIIIII 
21111 .  CLS 

�_ 0263 
2340 _05C2 
2560 _066A 
2860 _OaF5 
3040 _OFQA 
3260 _ 11F6 
END _ 14CA 

21112111 PR I NT @ 97 , "T H E W R I 
T E l D E A "  
2"'3'" PRINT II 1 72 ,  " PART TWO " 
2"'4'" PR I NT Ii 225. '" DEVELOP I NG Y 
OUR WR I T I NG  I DEA ' " 
21J5fJ PR INT II! 33., "VERSION 1 . 3" 
286/11 PRINT II! 358, "COPYRIGHT (C) 

1 983" 
2f117f11 PRINT • 392, " STEPHEN TCHUD 
I "  
2111BfII PRINT @ 423 , " **THE I NI<BYTE* 
*" 
21119'" PRINT @ 455, "21111 1  PAWNEE T 
RAI L "  
2 U lfil PR INT @ 485, " OKEMOSl, M I CH I G  
AN 48864" 
2 1 1 111 FOR T = 1 TO 5tHIII: NEXT T : CL 
S ( :5) 
2 1 2111 FOR T = 1 TO �: NEXT T 
2 1 ;S1ll PR I NT : PR INT " I  REGRET TO SA 
Y I HAVE FORGOTTENYOUR NAHE . " : OO 
SUB 343111 
2 1 4111 PRINT "PLEASE ENTER I T  ABAI 
N " : PR I NT : INPUT NAMES : GOSUB 343111 
215fJ PR I NT " THANK YOU, " NAMES : G  
OSUB 343111 
2 1 6111 PRINT " I N OUR LAST EPI SODE 
YOU PI CKED AWR I T I NG TOP I C .  PLEAS 
E L I ST THAT TOP I C : " 
2 1,7111 PR I NT :  I NPUT TS : CLS (5 ) 
2 1 9111 PRINT "THANKS AGA I N .  " : PR I NT 
: PR I NT "PLEASE MAKE CERTAI N  YOUR 

PRI NTER I S  TURNED ON. " : PR I NT 
2 1 9111 PRINT " PRESS (ENTER) TO PRO 

used by Software Firms & Computer Hobbyists 
Choice 0' School Districts Nationwide 

" MINI STANDARD 5", DISKETTES 5 PAK 10 PAK' 
Solt sector 

� - -

Single Sided 
SIO o.n5lb $14 9S $26 95 

• to PAl( wJeuatom library case, add $,3.00 
- UPS SHIPPING -

(No. P.O. Boxes please) 
$l OO pet pack 

- Canadian Snipping multiply by 2 -

No. 1 Magnetic Media in the USA! 
- Write tor volume prices _ 
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1'f OWLS NEST 
SOFTWARE 

, WE GIVE A HOOT ' 

ATLANTIS ADVENTURE 
This one is tough! We challenge you to complete this in 30 
days. lt' you can we will send you any cassette program we 
sell at no charge. (We will even pay the postage.) You start 
on a disabled sub) near the lost city ot Atlant.i:;;. Yom ob· 
iect is to get the sub and yourself safely to the surface. 
Your text adventure to:pe will have " 16K EXT ven;ioh on 
one side and .a 32K EX'l' version on the other. 
ATLANTIS Cassette · Postpaid $21.95 

PROGRAM FILE 
Organize vom cassette programs. Let your compulet nnd 
that progTam for you, Create Hnd maintain a four field file, 
You can 3cnrch, sort, modifY, delete and displBY on screen 
or printer. Sorting may be done by name, type, or location. 
You may sort on aJl three fields with a single sort. 
Cassette 16K EXT · Postpaid $ 1.4.95 

LABEL III � Develop and mruntain a mailing list. Print lists or labels tn 
��,�_ y(mrr::hoice Df 1 , 2  Ot 3 wide. Supports :1 or <1 Une addul(!ses 
".,��.,.. with phone optional Fast machine language sDrt on last name. 

first name, or zip code. You may sort on all three fields with 
11 single sort. 
C.ssette 16K EXT - P""lpaid $19.95 

.t\"EWl l  
Now you cab add a little light and extend your eoco's life. 
Don't leave your coco on and fry YOUl chips. Put some lite 
in your coco

'
s life. "OWLS EYE" Indicator light. plugs into 

either joysti<:k pott and may he mounted beside yom k;,ry­
board where it is easily visible. It will dow BRIGHTLY when� 
eV;1r your eoco is on. Very simple 10 second installation! 
HOWLS EYE" Postpaid $ 8 ,95 

DlSASSEMBLER - ASSEMBLER 
{By Dynamic BlecttOuics) Designed (or lhe beginner who 
wanls to learn t.o write machine language program);. 

16K NON EXT Cassette - Postpaid $19,95 

CASSETIE TAPES C-05 
$7.50 • Dozen I 89.50 - Doz.en with hard boxes, Please add 
$1 .50 pM doz.en shipping and handling for blank cassette 
�npes, 

C.O,D, Orders Please Add $1.50 
No Delay for Personal Cheeks 

LOWLS NEST SOFTWARE --1 
• 

P.O, 60x: 579 
Ooltewah, TN 37363 
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CEED. " : I NPUT BS : CLS (S) 
2200 PR I NT :  PRINT " OK ,  " NAHES 
2 2 1 0  PRI NT " PLEASE TELL HE A L I T  
TLE ABOUT" 
222'" PR I NT T$ 
223'" BOSUB 343'" 
224111 PRINT " PLEASE TYPE I N  SOHE 
PHRASES ABOUT I T .  " : PR I NT 
225111 PR I NT " ( P .  S .  DON' T USE PUNC 
TUATI ON MARKS . I CAN' T D l GES 
T THEH. ) " : PR I NT 
2260 PR I NT " ( PRESS <ENTER) WHEN 
F I N I SHED. ) 
227111 PRINT: I NPUT I NFOS 
2280 PR I NT #-2, CHRS ( 31 l ; " SOHE 
WR I T I NG I DEAS DEVELOPED BY " : PR I  
NT #-2 , " " NAHES: PRINT #-2 
229111 PR I NT *-2, " THE TOP I C  I S :  n 

: PR I NT *-2, " "TS: PRINT *-2 
23"" PR I NT *-2, " THE GENERAL I DE 
A OF THE PAPER W I LL BE :  " : PR I NT 
#-2, " " INFO$ : PR INT *-2 
2310 BOSUB 3430 : CLS ( 2 )  
2320 PR INT : PR I NT "ONE OF THE MO 
ST I MPORTANT THI NGSABOUT WR I T I NG 

I S  TO BE SPEC I F I C , TO USE LOTS 0 
F EXACT DETA I LS .  " : BOSUB 343fi1 
2330 PRINT " L I ST SOHE DETA ILS AB 
OUT YOUR SUBJECT . " :  GOSUB 3430 : C  
LS ( 2 )  
234'" P R I NT " FOR EXAMPLE, L I ST SO 
ME OF THE ' SI GHTS ' ABOUT I T .  W 
HAT SHOULD YOUR READER SEE?" 
235111 PRINT: P R I NT " L IST A S I GHT 
OR ' VI SUAL DETAI L . ' n : PRI NT 
23b0 I NPUT SS 
2370 PR I NT *-2, " SOME DETA ILS AB 
OUT THE TOP I C :  " : PR I NT #-2 
238" PRINT *-2, " ***S I BHTS : " :  

PR I NT *-2 
239" BOSUe 345" 
24"'111 PR INT: PR I NT " GOOD BEG I NN I N  
a " :  aOSUB 3430: CLS ( 2 )  
241 " PR I NT "NOW L I ST ANOTHER S I B  
HT " :  PRINT 
2420 PR I NT II (OR PRESS < X X X ENTER 
> I F  YOU' VE F I N I SHED ) " 
243" I NPUT SS 
244" I F  S$: " X X X " GOTO 246" ELSE 
BOSUB 345'" 
2450 CLS ( 2 ) : eOTO 2 4 1 0  
246" CLS ( 2 l : BOSUB 3430 : PRINT " NO  
W L I ST SOME SOUNDS OR NOI SES: " 
2470 PR I NT *-2, " ***SOUNDS" : P  
R I NT *-2 
24S0 PR I NT : PR I NT "PRESS < ENTER > 
AFTER EACH SOUND. " : PR I NT 
2490 P R I NT " PRESS < x x x  ENTER) WH 
EN F I NI SHED. " : PR I NT 
2SI/ll/l I NPUT SS 



2 5 1 0  I F  SS= " X X X "  THEN 254" 
2520 BOSUB 345" 
2530 CLS ( 2 ) : GOTO 248" 
2540 CLS ( 3 ) : PR I NT 
2550 PRINT "THINK OF OTHER DETAI 
LS USING THE SENSES. " :  GOSUB 
3440 
2360 PRINT " SMELLS? TASTES? 

FEEL I NG?" 
2370 PR INT .-2, " ***OTHER SEN 
SES" : PR I NT .-2 
238" PR I NT " L I ST SOME SENSORY DE 
TA I LS .  " : PR I NT 
239" PRINT " PRESS <ENTER} AFTER 
EACH DETA I L .  " : PR I NT 
260" PR I NT " PRESS < x x x  ENTER ) WH 
EN F I N I SHED " :  PR I NT 
26 1 0  I NPUT SS 
2620 I F  SS= " X X X "  GOTO 2650 
2630 GOSUB 3450 
2640 CLS ( 3 ) : GOTO 2S80 
2650 CLS ( 4 ) : P R I NT 
2660 PRI NT "THI NK ABOUT ACTI ONS 
( OR VERBS IFYOU TALK ' GRAMMAR ' ) .  
" : PR I NT 
2670 PRINT .-2, " ***ACT IONS " : 
PR I NT .-2 
2680 PRINT " L I ST SOME ACT IONS FO 
R YOUR WRI T- I NB I DEA. " : PR I NT 
2690 PRINT " PRESS <ENTER) AFTER 
EACH ONE . " :  P R I NT 
2700 PRINT "OR < X X X  ENTER ) TO MO 
VE ON. " : PR I NT 
27 1 "  I NPUT 9. 
272" I F  S.= " X X X "  THEN 275" 
273" GOSUB 3450 
2740 CLS ( 4 ) : GOTO 2680 
275" CLS ( 5 ) : PR INT 
276" P R I NT " AND NOW L I ST PEOPLE . 
" : GOSUB 343111 
2770 PR I NT *-2, " ***PEOPLE " :  
PRINT *-2 
278fl PRINT " WHO ARE THE MA I N  ' CH 
ARACTERS' I N  TH I S  ' DRAMA ' ? " : PR 
I NT 
2791il PR I NT "PRESS < ENTER) AFTER 
EACH NAME OR < X X X  ENTER> TO MO 
VE ALONG. " : PR I NT 
281il1il I NPUT SS 
28 10 I F  SS= " X X X "  THEN 2840 
2820 eOSUB 3450 
2830 CLS ( 5 ) : eOTO 2790 
2840 CLS ( 6 ) : PR I NT 
2850 PRINT "EVERY COMPOS I T I ON H 
AS AN AUDI ENCE--" : GOSUB 34 
3fl 
2S61il PR I NT " THE PEOPLE WHO RE 
AD I T . " :  GOSUB 3430 
287" PR I NT "THINK OF THE AUD I ENC 
E FOR THIS PAPER . "  

288" FOR T= 1 TO 1 � : NEXT T : CLS ( 
6 )  
2890 PR I NT "WHO W I LL READ I T? " : G  
OSUB 343" 
29"0 PR INT " FR lENDS?" : GOSUB 

344" 
29 1 0  PR INT " FAM ILY? " : G  
OSUB 3440 
2920 PR I NT " CLA99 
MATE9? " : BOSUB 3440 
2930 PR I NT .. 
TEACHER? " : GOSUB 343fl 
2940 PR I NT " DESCRI BE  YOUR AUD IEN 
CE" : PR I NT :  PR I NT " PRESS <ENTER} W 
HEN F I N I SHED . " 
2950 I NPUT AS 
2960 PR I NT *-2, "THE AUD I ENCE FO 
R TH I S  PAPER I S :  " : PR I NT *-2, " 
" AS: PRINT .-2 
2970 CLS ( 6 )  
2980 PRINT " IN A FEW WORDS, TELL 

WHAT YOU' D L I KE THEM TO LEARN 0 
R UNDERSTANDFROM YOUR WR I T I NG . " :  
PRI NT 
2990 P R I NT "PRESS <ENTER> WHEN F 
I N I SHED. " 
3000 I NPUT US 
30 1 0  PRINT .-2, NAME. .. WOULD L I  
KE THE AUDI ENCE T O  LEARN OR UNDE 
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RSTAND : " :  PRINT .-2, " " US : PR I  
NT *-2 
3e2e CLS ( 7) : PRINT 
3038 PRINT " I HABINE yOU WERE TAL 
KING TO SOHEONE I N  THAT AUD I 
ENCE . " : GOSU8 3430 
3l/J40 PRINT "YOU ARE GOING TO TEL 
L THAT PER- 6DN YOUR STORY. " : 6DS  
UB 3430 
3050 PRINT " HOW WOULD YOU BEG IN? 
" : 6OBUB 343111 
3fl160 PRI NT " TYPE I N  YOUR OPEN I NG  

WDRDS . " : PR I NT 
3070 PRINT " THEN PRESS <ENTER>" 
3080 I NPUT W$ 
3090 PRI NT *-2, " A  BOOD BEBINNIN 
6 H I BHT BE: " : PR INT . -2, " " W$  
: PR I NT .-2 
3 1 00 CLS (7) : PRINT 
3 1 UI PRINT"WHAT NEXT? " :  BOSUB 34 
30 
3 1 2111 PRINT " WHAT WOULD YOU TELL 
THEM NExt?" :  GOSUB 3430 
3 1 3fl1 PRINT "TYPE I T  I N .  PRESS <E 
NTER> WHEN DONE. " : PR I NT 
3140 I NPUT .... 
3150 PR I NT *-2, " NEXT WOULD COME 
: " :  PRINT *-2, " ""'.: PRINT * 
-2 
3 1 60 CLS (7 ) : PR I NT 
3 1 70 PRINT "AND WHERE WOULD YOU 
END?" : GOSUB 3438 
3 1 80 PRINT "WRIlE DOWN HOW YOUR 
STORY ENDS " :  PRINT: PRINT " PRESS 

< ENTER) WHEN F I N I SHED . " 
3 1 98 I NPUT E$ 
3200 PRINT *-2, "AND I T  M I GHT EN 
D L I KE T H I S :  ,, : PRINT .-2, " " 
E$ 
321 0  CLS ( B) : PR I NT 
32221 PR I NT "OK, " NAME. 
3230 PR I NT " YOU' VE TOLD ME A LOT 

ABOUT : " : PRINT " "T$ 

FAMILY 

3248 GOSUB 3430 
3258 PRINT "YOU ' VE LI STED SPECIF 
IC DETAI LS : " :  GOSUB 343. 
326" PRINT " S I GHTS 

SOUNDS " : GOSUB 3438 
3270 PRINT " ACTI ONS 

PEOPLE " :  60BUB 343111 
3288 PRINT " YOU' VE DESCRIBED YOU 
R READERS . " : 60SUB 343fl1 
329111 PRINT "AND YOU'VE TOLD ME A 
80UT YOUR BE6 I NN I N6 ,  H I DDLE, A 
ND END I NG . " 
3300 60SUS 3430 
33 1 0  PRINT " pREss < ENTER) . " : INPU 
T 6$: CLS ( 2 )  
3320 PRI NT @ 224, " • • •  I T · S  T I  
HE TO WRITE ! • • •  " 
333fl1 FOR T � 1 TO 2000: NEXT T 
334fl1 CLS <2} : PR INT 
335fl1 PRI NT "USE YOUR PRI NTOUT AS 

A 8UI DE . " :  GOsua 3430 
3360 PRINT "YOU'VE PLANNED YOUR 
WHOLE PAPER " : 60SUB 343fl1 
337" PRINT " I F you ARE US I NS A W 
ORO PROCESS-DR, PLUG I N  THE CARTR 
I DGE AND BE-B I N  DRAFT I NB . " : BOSUB 

343f1' 
3380 PRINT "OTHERWISE ,  USE THAT 
GOOD OLD WORD PROCESSOR: " : GOS 
UB 343fl1 
3390 PRINT •. PENC I L  II< PA 
PER. " 
340f1' GOSUEl 3430 
34 1 8  PR I NT " ***********600D LUCK 
***********" 
3420 BOTO 3428 
343111 FOR T = 1 TO 1000: NEXT T : PR 
I NT : RETURN 
3440 FOR T= l TO 5fl1fl1: NEXT T : RETUR 
N 
3450 PRINT *-2, .. .. S$ : PR I N  
t .-2: RETURN 

A genealogical program e<"gr('e Chart 
ly Groups 

Index 
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This Quiz 3 + 1 0 
5 + 6  0 Could Be 5 - ? 0 -

Solution To Early 3 - 0  -- -- '  

1 0  -;- 2 0 Math Problems 4 . 2 0 
By Bruce K. Bell, O.D. 

S eeing my six-year.old daughter's performance drop in 
first grade math brought to mind nightmarish thoughts 
of grueling over flash cards and parent imposed 

homework. But then as I searched for a solution, I recalled 
how her petite face would light up when I would allow her to 
interrupt me typing in line 6099 of Space Ghouls just to type 
in her name and see it on the TV screen. Why not a computer 
based math drill program?! And so . . .  Color Math Quiz 1.0! 

Color Math Quiz is designed to be full of color (the eye's 
delight) and simple enough to be operated by pre-school 
children; yet includes levels to challenge junior high stu­
dents. Although designed for run in Extended Color BASIC, 
it can be easily modified for Color BASIC. The program uses 
less than 2K memory, so will easily run on a 4K computer. 

The Ron 
lst Screen: Here the upper limits of the operands are 
requested. For young children, this is entered by the super­
vising adult. If zero (0) is entered for either or both of the 
operands, then decimals less than one ( I )  are used. This 
screen is viewed only after RUN. 
Ind Screen: This is the operations menu. Five menu items 
are presented; addition, subtraction, multiplication, divi­
sion and fractions, respectively. To the left of the first item 
appears a reversed question mark (1). If addition is desired, 
then the Y key is pressed. Otherwise, the N key is pressed. 
The program uses INKEY$ so ENTER is not necessary. 
Additionally, the program is key specific and will accept no 
other responses. After the response, the question mark is 
displayed to the left ofthe .econd menu item. As many, or as 
few of the operations may be chosen as desired by simply 
pressing Y or N by the appropriate item. After entering the 
fifth menu choice, the third screen appears automatically. 
3.d Se.een: At the top of the screen, the operation choices 
are displayed. Below this, the first problem is given. If the 

(Bruce K. Bell, a practicing optometrist, has developed 
a computer program for analysis of optometric data 
and uses it in his practice. He has wrillen and lectured 
on vision and ii's role In learning disabilities.) 
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3 x 3  0 1 x 6 = 0  
answer given is correct, then a colorful banner is displayed. 
Otherwise, the correct answer is given. After six problems 
"charge" is played and the number correct is shown at the 
top of the screen. After a few seconds, the menu is 
redisplayed. 
END: To end the program merely press that little red key­
the BREAK key. 
Fractions: If fractions are chosen, then the operands will be 
fractions less than one (not decimals unless the upper limit is 
zero) with the upper limits of each numerator and denomi­
nator as set in the first screen. If fractions are not chosen, 
then integers are used as previously discussed. 
To input an answer to a fraction problem, type the numera­
tor followed by a comma (,) and the denominator, then 
ENTER it. 
COLOR BASIC MODIFICATIONS: For using in Color 
BASIC, simply omit lines 3, 8, 1 15 and 305. Change the 
phrase "FNR(X)" in lines 255 and 400 to INT(X+.005) 
0 100)/ 100 where X is the appropriatc variable. Forexample 
the first command in line 255 would be changed to R+INT 
« R+,005)0 100)/ 100. 
INTERNAL FUNCTION 

Lines 1-8 Define variables 
Lines 10-60 Input operand limits 
Lines 100-140 Input from Menu 
Lines 150-310 Quiz is performed 
Lines 400-430 Build fractions 
Lines 1000-3000 Mathematical operations performed 
Lines 9000-9030 Subroutine for color banners 
Line 9050 INKEY$ subroutine 

Color Math Quiz incorporates several programming 
functions to make it user friendly. Line 1 20 uses POKes to 
the video memory located from 1024 to 1536, each corres­
ponding to a PRINT@ location (0-5 1 1). The POKE 
method is useful to obtain characters not available by CHR$ 
or when a cursor no-update is desired. To see the full array 
of characters available by this method the following pro­
gram may be used: 

10 CLS 



20 FOR X=O TO 255: POKE 1024 +X,X: NEXT 
30 GO TO 30 

By making menu selections in this manner, any combina­
tion of operations can be chosen. 

The DEF FN and FN commands are useful when a single 
variable mathematical operation occurs several times dur­
ing the program. Each time X=FNR(X) is encountered, X 
(or whatever the current variable) is rounded to two decimal 
places by the formula given in line 3, 

The operands and operators are randomly selected in line 
200. If fractions are to be performed, then the random 
seleetion of numerators and denominators occurs in line 
400. 

Line 2000 tests to see if the difference is less than zero, 
while line 4000 tests to see if the quotient is a decimal 
number. If neither is true, then randomizing reoccurs. The 
exception is during fractions where negative numbers are 
allowed. 

The color banners are created in lines 9000 and 9010. The 
Boolean operation AND is performed on X to keep its value 
between ZERO (0) and seven (7). AND compares bit by bit 
the value of X and 7. If both are set (equal to one) then the 
resultant is set. For example, (5AND7)=5 because 

0 1 0 1  = binary 5 
AND 0 1 1 1  = binary 7 

0 1 0 1  = binary 5 

On the other hand (SAND7)=0 because 
1000 = binary S 

AND 0 I I I  = binary 7 
0000 = binary 0 

'AN ABSOLUTE JEWEL ' ,  'THE PERFECT DB"' 
' I  USE C.C, WRITER FOR "Y CORRESPONDENCE' 

' I"PRESSIYE', 'JUST RIBHT', 'PROFESSIONAL' 

T r a n s  T e k  S o f t w a r e  

hll Ilrned thell wordl of prlill frol re­
viewers In Thl Rainbow, 80 "itro, Craitivi 
COlputing, and othlr publitati ons. Likl 
our tUlto .. rs, you' l·l lte why when you buy: 

t.t.talt Tha Ellttronit Spreadsheet t34.95 

C.t ,Fi le  The "itro Data Ball "anager t12.95 

t,t.Writer Vlrlatill Nord Protesling t29.95 

Irot 

T r a n s  T e k  
194 LDckNDDd 

Bloolingdall, IL 60iOS 
Dr 

YDur FavDrite Dealer 
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To see the values C, in line 9000, takes on, type the following 
program. 

10 CLS 
20 FOR X=l TO 32: C=(XAND7) 
30 PRINT X": "C, : NEXT 
40 GO TO 40 

Variables H I  $, H2$, H3$ 
o (X), O$(X) 
X,K,Q$,S,T,O 
CH$ 
M$ 
A,B,AR,BR 
AN,BN,AD,BD 
R,RN,RD,C 
NC 

Possible Modifications 

Title/ Credits 
Arithmetic operators 

Work variables 
Charge chorus 
Menu heading 
Operands 
Fraction operands 
Responses, eorreet answer 
Number correct 

As written, Color Math Quiz reinitializes the number 
correct each time the menu is encountered. For cumulative 
scores, delete the statement NC=O in line 100. Also you may 
desire to establish lower limits as well as upper limits. 
Merely add the desired lower limit to the resultant of the 
random operand selection in line 200. By removing the 
randomizing function of BR in line 200 and letting B=BR 
you can now do, for example, multiplication tables for the 
sixes (6s). 

�0 . . . . .  0272 
250 . . . .  0486 
END . . .  072E 

The listing: 

o ' COLOR MATH QU I Z  MAY BE FREELY 
COP IED AND MODIFIED FOR PERSONA 

L USE 
1 H l $= " COLOR HATH QU I Z  1 . "''' : H2$ 
= " COPYR I GHT ( C )  1 983 BRUCE BELL" 

H3$= "EXTENDED COLOR BAS I C  1 6K "  
2 D I M  0 ( 5 ) , 0$ ( 5 )  
3 DEF FNR ( X ) = I NT « X + . 005 ) * 1 00 ) / 1 
00 
5 H 1 $= " COLOR MATH QU I Z  1 . "''' : H2$ 
= " COPYR IGHT ( C )  1983 BRUCE BELL" 
: H3$= "EXTENDED COLOR BAS I C  16K" 
7 0$ ( 1 ) = " + " :  0$ ( 2 ) = " - " :  0$ ( 3 ) - " X  

II : 0. ( 4 ) = " / " :  0$ ( 5 ) =11
,

.1 

8 CH$= " T7 ; 03 ; L5; e; B ; 04; C ; D ; P 10; 0 
3 I B ; 04I L2 ; D "  
1 0  CLS: PRINT H 1 $ , H2$ , H3$: PRINT 
50 PRINT: PR I NT " ENTER THE UPPER 
INTEGER L I M I TS FOR THE OPERANDS 

" 
60 PRINT: I NPUT " F I RST L I M I T " ; AR: 

I NPUT " SECOND L I M I T " ; BR 
100 NC=0: CLS: PRINT H 1 $ , H2$, H3$ 
" , : K=0: M$= " OPERATION MENU " :  

GOSUB9000: PRINT 
1 1 0 PRI NTTAB ( 7 )  " 1 .  ADD I T I ON ( + ) " 

TAB (39) "2. SUBTRACT I ON ( - ) " TAB 
( 39) " 3 .  MULT I PL I CATION ( X ) " TAB ( 
39 ) " 4 .  D I V I S ION ( I ) " TAB (39) " 5 .  
FRACT I ONS ( , ) " : PRINT 



1 15 SCREENII. l 
1� FOR X-IT03: POKE 1 25�+X*�2 . 6� 
138 608UB9050: I F  Q,_ ·Yu THEN o e  
X ) - l :  POKE I 253+X*�2, 25 ELSE I F  Q 
•• .. N .. THEN o e X ) -e: POKEI 2S3+X*32 
, 1 4 ELSE1 38  
1 4 0  NEXTX 
1 58 1'1.-.. .. : FOR X=IT05: I F  0 0 ) -0 

THEN NEXTX ELSE 1'1'=I'1.+0. ( X ) +" " 
: NEXTX 
160 S- ( 1 6-LEN (I'1.» /2: I'1S=STR IN8. 
(5, " " ) +I'1'+STR INBS ( S . " " )  
1 70 K-e: CLS: PRINTTAB ( 7 ) " COLOR 
MATH QU I Z  1 . 0 " :  GOSUS901 0 :  PR I NT 
1 90 FOR T-I T06 
208 A-RND ( AR ) : B-RND ( BR) : O=RND C 
4 ) : I F  0 ( 0 ) .0 THEN2C111C111 
2t1JS A=FNR (A) : B-FNR C S )  
2 1 0  I F  0 ( 5 ) = 1 THEN400 
220 ON 0 GOTOl t1JC111C111. 2000, 3tIJCIII0, 4000 
240 I F  O ( 5 ) - 1  THEN255 
250 PRINT AI O. ( O> ; S" ." , : I NPUTR 
255 RmFNR CR) : C=FNR eC) 
261i1 IF R< >C THEN PRINT "NO, "C" I S  

CORRECT " ELSE PR I NT"RIBHT ! " ; :  F 
ORX-CIIIT025: PRINT CHRs e 1 43+16* ( X  
AND 7 » ; :  NEXT X :  NC=NC+l 
270 NEXTT 

�H PRI NTI!7 , "YOU GOT"NC"CORRECT ! 
" 
31i15 SCREEN0 , 1 :  PLAY CMS 
3 1 0  FOR X-l T03*4"18: NEXTX : GOTOI 
08 
4H AD-RND (AR) : BD=RND ( BR ) : AD-F 
NR CAD) : BD-FNR (BD) 
4 1 0  PRINT A " I "AD, O. ( O > r B " I " eo"." 
, 
420 INPUT RN, RD: I F  RD-0 THEN4� 
425 R=RN/RD: A=A/AD: B-B/BD 
430 ON 0 GOTO I 0C111C111. � 10, 3.00 , � 1 0  
1 000 C-A+S: 80T024tIJ 
2C111C1110 I F  A-B(tIJ THEN20tIJ 
201 0  C=A-S: GOT0240 
38CIIICIII C-A*B: GOT0240 
4t1JC111C111 I F  A/S< >INT e A/B) THEN2H 
401 0  C-A/B: GOT0240 
90H FORX=I T032: c- e x  AND7) : PRI 
NT CHR$ ( 1 43+16*C) . :  NEXT: PRINT 
90 1 0  FOR X-I T08: C- ( X  AND7 ) : PRI 
NT CHR' C 1 4� 1 6*C) ; :  NEXT: ON K B 
OT09030 
9020 PRINT 1'1'; : K- l :  GOT09.1 .  
"1830 RETURN 
9058 Q$-INKEY.: Q-VAL C Q$) : I F  Q. 
= " "  THEN 9050 ELSE RETURN 

��. SOUTHERN SOFTWARE SYSTEMS � SERIOUS SOFTWARE FOR T H E  COLOR COMP�TER 
Presenting . . . THE GRAPH ZAPPER. 

THE BAR ZAPPER and TH E  PIE ZAPPER Ne"" 
• THE PIE ZAPPER draws pie chars o� your data - plain Of fancy sec:crs-5 kinds of sectors - alternate sectors styles to make an tlUtsl andinp Impact • labeled 

sectors-option to displ ay raw numbers or percentages On chan with or w;thout to�als. 

• THE BAA lAPPER creates bar graphs with multi�e bars· five differen: bar styles-p:Jsitive and neg,ltive bars-can use names or n:"moefS for bar identifi� 
cat!on- plenty of options� " E1Iremelyeasylo use • • •  BeaulJ/ul . • •  WtHI prepared and documffflted toof. ,. The Rainbow, Apri! 1 983, 

• THE GRAPH ZAPPEA plots I,ne graphs or data ami equations- multiple lines with different symbols- mix equations and data on Ihe sa'ne gtaph -with or 
without gnds- plots linas or poi� ts - " The Graph Zapper JI one of tire most ()ompJelely d�umenled pieces of software we have seen . . •  The Gf3ph 
1_ is an outlllanding iJlI/Ily and c •• b •• major 1001 J. statistical, Iwstne.ss and 8ther uses where _hic represenlatio. of numb.,. is desirable. ·· 
The Rainbow. Dec. 1982 

• End less applications" electric consumption. stoc� prices. math class equations, Children 's height anC weight data analysis. trend irdicatron, experimental 
results, statistkal analysis, sales presen:a::ons. 

• The Ihree UPPERS provide you with if sophisl�cated caoabi:l!,y that WI!! handle from the simplesl lci lne ,,:181 cumplex grapiling needs. 

All lhree ZAPPERS have Ihese Features: 
• High resolut'on graphs with 0(1 screen numbers. titles, and labels. • User friendly, eas'i to undtFsta:>d. 

• Soohisticated data editor makes changing data si:",ple. • Thorough error prever:tion 
• Dis;'; version hilS a ;jded features inCludi ng storing cOr7p:eted graphs • Save data tOf laler grap'1ing or e;jjW\;. 

on (S'SK anl1 menu criven me loading 
• Detailed user's guides for all features. 
• Low resolLtion graphs can't compare. 
• 14 day money b:acK guarantee, 

$1 5.95 
for' 16K. lape versions 

� 
RAIIjBOW 

• low cust uporade from taoe to disk. 
• Hard Copres possible: wi;t'· re:<idily av,lIlaD!e screen print programs 

for nearly any brand of prir'lter. 
• ReqUlres fxt. Color Basic and celivered on cassette, 

:tdd $1.lJO lor shipping . . .  send check. money ordef, 
Of VISA/MasterCard number and expiration date 

$44.95 for all throo tape vers!ons --;- $3.00 $hipping 
$56,95 for all lhree disk versions + S3J}{) shi pp i ng 

Florida residents add 5% 5ales tax 
SOUTHERN SOFTWARE SYSTEMS 

$19.95 
for 32K disk versions 

Sl .. l 485 South Tropical Trai l, SUite 109 • Merritt ISland, F�orjda 32952 • (305) 452-2217 
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Software Revlew�========� 

Eeeeeee Yah! 
Ninja Warrior Is Here 

I've always had a secret desire to be a martial arts expert. I 
even took a couple of Judo lessons once, but never found the 
time or the energy to finish them. I guess I'm really a lover, 
not a fighter. 

But now! I'm a Ninja Warrior. A Ninja warrior is a deadly 
kicking, high jumping, Sai (pronounced "sigh" and looks 
like a trident, a t hree-pronged spear) carrymg martllll arts 
expert, who destroys boulders with a kick, catches fiery 
meteors on the Sai, jumps over deep chasms. and fights 
enemy Ninja. 

As you've probably guessed, Ninja Warrior is a new 
arcade-style game for the CoCo and the TDP-lOO. Charles 
Forsythe, a 1 7-year-old M.I.T. sludenl is lhe author of lhis 
machine language program from the Programmer's Guild. 
It is designed to run on any 1 6K machine and comes on a 
protected cassette (auto-load and EXECure) in Ii h�nd­
somely decorated box and WIth one sheet of mstructlons. 
The game responds to either keyboard control or the left 
j ovstick. The scenario of the game is as follows: You�re a 
1\inja Warrior running �along a dangerous mounlain road" 
(though the mountain road is perfectly flat). You encounter 
obstacles along the way which must be dealt with. Boulders 
are everywhere and can be kicked todust or jumped over. A t  
higher levels, fire appears in the road, too, but can be 

*************'iio-)f.***")f.********************* 

iDRAW-IT! 
* .. 
: Requires t 6K-Ext . BAS IC , cassette. : * .. : Draw and erase line s ,  circl es, : .. .. " .. ! boxes , and vectors .. * * * i Alphabetically coded keyboard : .. .. : control , with sound cues . :: .. . 
: Hi-Resolution , 2,56x192. :: " .. 
; On-Screen cursor , with variable ; 
* * 
; jump rate . ; .. .. 
.. Paint funct 1on , can be used to : .. 

.. .. 
h "  .. produce negat1ve grap ics . .. .. .. .. .. .. Tape storage of graphics sore en • .. .. 

.. .. 
.. .. cha.nge taped gra.phics . .. .. .. ; $1,5 . 00 i .. 
.. ii r F S .. * � * ii 11462 Colum��8 Ave . ,W ,  : 

; Fostoria., OH , 448}0 : .. .. **************************************** 
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jumped. AI even higher levels, pits open at youdeel and you 
have to jump for your life. Also in the higher levels, fiery 
meteors appear falling from Ihe sky and, if you're agile 
enough, you can catch them on your Sai. 

As you progress, things get more complicated as enemy 
Ninja appear and ha�e to be destroyed, boulders begin 
appearing stacked two high, and in the upper levels, the 
boulders start shooting arrows. Al the highesl level, when 
you become a grandmaster, you get to confronl the \Jltim�te 
Ninja! (No, I haven't had the pleasure yet, but I can' walt.) 

Actually there are 16 lcveJs or belts (like brown belt, black 
belt, etc.) of play, each getting more difficult as more and 
more of the obstacles begin to appear. Each level seems to 
add a new type of obstacle, not all of which are documented. 

You initially have Ihree I\inja Warriors and gel an exua 
one for each 1 0,000 points. I don't know how many you can 
have at one time, as I 've not been able to keep more than 
three and the instructions dont even mention extra war­
riors. The game can have one to six players and the top three 
scores are displayed on the rather colorful title screen (gen­
erated by the auto-loader). 

The Ninja is controlled by either the keyboard or left 
joystick (the instructions failed to mention it was the left 
one). The keyboard control uses the spaeebar to kick, the 
up-arrow key to Jump and the right-arrow key to "speed up" 
the Ninja. The joystick uses the fire button to klck. The Jump 
IS aehieved by pushing the joystick forward and, for "speed 
up," you push the j oystick to the right. I recommend the use 
of a center return-type joystick because if the Slick isn't 
returned to center after ajump or speed UPt you can It kick. l 
don �t have a center return-type and found it verydifficuh to 
keep it centered myself, so I used the keyboard control and 
found it to be very good. 

The graphics are well done\ if not overwhelming) and Ih� 
sound is good, Ihough the running sound starts to grate a bit 
after a while. Tbe illusion of motion is  produced by having 
the Ninja "running" in place at Ihe left side of the sere en and 
the obstacles and the sky move from right to left; the effect is 
pretty good. The speed-up is just moving the Ninja toward 
the right edge of the screen, giving you less time to declde 
what to do for eaeh newly appear ing obstacle. This speed-up 
option adds a third dimension of control which really strains 
the old hand-eye coordination. After playing this game for a 
couple of hours now, I still haven' mastered it (but coordi­
nation was never a strong point for me). 

M y  two resident arcade players, Cheryl. age 12, and Tim, 
age nine, initially were not impressed with the game, proba­
bly because of lhe high level of coordination necessary to 
play. I told them to stick with it for a while and, now, I need a 
reservation to get at my CoCo. 

On a slightly sour note, I found the instructions to be 
confusing, misleading and not very complete. Fortunately, 
the game itself is slmp�e enough not to require a lot of 
information to play, M y  adventurous son, who never reads 
the instructions anyway, tried all sorts of things, some of 
whieh worked in spite of the instructions telling me other­
wise or not mentioning them at alL 

So, if you like to be challenged, give YOUrSelf a treat and 
become a N inja Warrior. 

(The Programmer's GUild, P.O. Box 66, peterborougb, 'iH 
034�8, S19.9� on cossene) 

-C.L Pilipousk .. 



Logo} Pilot 
And Computer Literacy 

By Larry Kheriaty 

Probably the most common justification for buying a 
Color Computer is education, whether it be at home 
or in the classroom. Most of the people I know who 

have bought a personal computer say that at least one of 
their reasons is to allow themselves or their family members 
to learn a little about how computers work. In my town 
there are some excellent computer literacy courses based on 
the Color Computer being taught at schools ranging from 
Assumption Grade School to Western Washington Univer­
sity. I am also aware of several businesses or schools offering 

"For older persons there is often 
the problem of an already ac­
quired mistrust of computers or a 

feeling that they are too mathema­
tical or too complicated to under­
stand. The best way to solve this is, 
again, hands-on experience with a 
computer. " 

very poor instruction in computer literacy. What distin­
guishes a good eourse from a bad one? To answer that 
question we need to talk first about what we mean by 
computer literacy. 

The goals of any computer literacy program are the same 
whether you are enrolled in a formal course taught by an 
instructor, or you are learning at home on your own. There 
are essentially three goals. First, and most important is to 
raise the student's comfort level with the computer. This is 
accomplished by hands-on experience designed to simply let 
the student see firsthand that nothing will explode if the 
wrong button is pushed. The younger the person, the easier 
it is to develop a relaxed familiarity with the computer, and 
there are fewer misconceptions. fears or anxieties about the 
computer. Television and video games have paved the way 
for this aspect. For older persons there is often the problem 
of an already acquired mistrust of computers or a feeling 

(Urry Kheriaty is owner of Washington Computer 
Services in Bellingham, WA and is author of Radio 
SluJck 's Pilot, Logo, Game Writer and several other 
Radio Shack company products.) 
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that they are too mathematical or too complicated to under­
stand. Thc best way to solve this is, again, hands-on expe& 
rience with a computer. If they start out on the right foot, 
people are usually pleasantly surprised at what they can do 
without much technical knowledge. 

The second goal is to build realistic expectation� about 
what a computer can do. This requires that you know, at 
least in general terms, how a computer does what it does. As 
an analogy, we are all literate enough about automobiles to 
avoid such mistakes as to expect one to fly, or to attempt to 
use a sports car when a dumptruck is called for. It isn't 
necessary to be a mechanic in order to use a car effectively, 
but most drivers understand the car well enough to know the 
difference between a flat tire and running out of gas. These 
examples are so obvious that they sound absurd. But time 
and time again, I have spuken to people who have bought a 
computer expecting it to do a job that it simply could never 
do. The choiees they make are so far from realistic that it is 
clear they did not have enough basic understanding to do 
anything other than buy what the salesperson said would be 
good for them. Other common miseonceptions are expect­
ing the computer to be intelligent, or expecting information 
back out of the computer that is not first put into the 
computer. An example 'of this is the storekeeper who would 
like to be able to check with the computer to see the present 
state of his inventory at any time; while not realizing the 
amount of work necessary to keep that information up to 
date on the computer, and not realizing the amount of data 
storage consumed by such a system. To become literate 
about cars we ride in them, drive them, buy a ear and cope 
with the problems that come up as we use it. To become 
computer literate you should run one, try various programs 
and cope with the problems that come up. In this way you 
see firsthand what the various parts of the computer do and 
how things are done on the eomputer. 

The third eoncept of cumputer literacy is to understand 
what software is, and what its relationship to the computer 
is. In faet, what is learned here is that computer literacy is 
actually software literacy. The computer itself is inert with­
out a program to direct it and tell it how to respond to the 
user. Traits that might be thought of as the computer's are 
really the program's. And the personality or "soul" of the 
computer can be changed at any time by running a different 
program. A good way to think of it is that the computer is 
only a delivery medium. When a program is run, there are 
two parties in the conversation; the person and thc program. 



When you talk to someone on a phone, you db not converse 
with the telephone itelf, it i. only the medium by which you 
communicate with the other person. When you can think of 
running a program on a computer a. similar to talking with 
a person on a phone, you are on the right track. Along with 
this view of software, it is necessary to understand how 
software tells the computer what to do. Just as it is not 
important to become a mechanic in order to drive a car, it is 
not important to become a programmer to run a computer. 
But it is necessary to be exposed to programming enougb to 
see how things are done. In the sense that a computer thinks 
by running a program, you can use a computer best if you 
know bow it thinks. 

The concept of software is the onc that makes the compu­
ter so different from any other tool. It is also the concept 
which most often confuses the new user. To add to the 
confusion people are told that BASIC is abol.lt as easy as it 
gets. Then, when they find that it is a very slow and compli­
cated process to write a BASIC program they can get discour­
aged. Since software is the most unfamiliar idea to the new 
user, it is the one that should be approached most carefully. 
Since it is not a goal of computer literacy to make pro­
grammers oUl of everyone, it is more important that the first 
contact with programming be truly easy, and be truly repre­
sentative of what software is about. So when it comes down 
to it, the most important aspect of any computer literacy 
program is the selection of the software to be used for the 
person's first experience. 

This is where Logo comes in. Logo is specifically designed 
to introduce people to programming. The results of a pro­
gram are always a picture on the screen. This gives the 
student immediate visual feedback on what has bappened. 
To the student, logo appears as a �turtle"whichlives on the 
display screcn. At any time, the turtle is visible at a specific 
place on the screen, and is pointed in some direction. The 
user tells the turtle to walk forward so many steps, or turn 
right or left so many degrees. As the turtle moves, it leaves a 
colored line on the screen. The effect of seeing an immediate 
action take place on command gives the student a good reel 
ror the concept of telling the computer exactly what to do. 
For example, the student would type a command like 
FOR WARD 50 and the turtle would immediately move 50 
steps in the direction it is pointing. For children too young to 
read, or type, Logo is supplied with a keyboard overlay 
which labels some of the keys with pictures that represent 
turtle commands. Using the "doodle mode" the turtle can be 
directed by single keystrokes. Once the student is comforta­
ble with giving one command at a time, she can combine 
several commands into a procedure, give the procedure a 
name, then tell the turtle to do the procedure. For example: 
TO BOX 

FORWARD 50 
RIGHT 90 
FORWARD 50 
RIGHT 90 
FORWARD 50 
RIGHT 90 
FORWARD 50 
RlGHT 90 

END 

or TO BOX 
REPEAT 4 

(FD SO) 
RT 90) 

END 

The BOX procedure on the left tells the turtle how to dra w a 
square on the screen. The BOX procedure on the rigbt does 
the same thing, but uses abbreviations for the words FOR­
WARD (FD) and R IGHT (RT). It also saves typing by 
using the REPEAT command wbich just says to do what is 

in the parentheses four times. A procedure always starts 
with the word TO followed by a name. It ends with the word 
END. Once the proccd ure BOX is typed into the computer's 
memory then the student can tcll it "BOX," and the turtle 
will fOllow the procedure named BOX. The concept here is 
that by writing the procedure the student has told Ihe turtle 
bow "to box" when it is told to do so. If the student were to 
tell the turtle "F1_ Y," then a message "I DONT KNOW 
HOW 1;0 FLY" would come hack. This would mean that no 
procedure has been entered to give the instructions to be 
followed when told to fly. The student can enter any number 
of procedures; each one defines a new action that the turtle 
knows how to do. By actually doing it the student learns 
what programming is about, and since LOGO procedures 
are so easy to understand, the chances for a good experience 
are much greater than with sometbing like BASIC. One of the 
main benefits of LOGO is that the student learns structured, 
logical thinking by placing commands in logical order. 
Because of the visual nature of LOGO, there seems to be a 
high degree of incentive on the part of tbe student to experi­
ment with ideas. In fact, the basic premise is that LOGO is a 
tool for experimentation and creativity. It is very easy to 
master the commands needed to usc LOGO, but they can be 
combined in an infinite variety of interesting ways. The 
concept of modular or "building block" logic is fostered 
since the student can use previously defined procedures to 
build new procedures. For example: 
TO FAN 

REPEAT 20 
(BOX 

RIGHT 18) 
END 

� Th.Mkro Catalog � ______ �o= __ �_��====_=.�.� .. �.�_= .. =-
"TAKE. ADVAIITAGE OF VOLUME B U Y I NG "  

- S o m e  s o f t wa r e  hou s e s  o f f e r  up 
to 5 0 %  o f f  f o r  vo lume b u y ing . 

We a r e  d e a l e r s  f o r  over one 
h u n d r e d  d i f f e r e n t  s o f twa r e  
h o u s e s . 

- We market o v e r  o n e  t h o u s and 
d I f f e r e n t  p ro g r a m s . 

- CONF I D E N T IAL p r I c e  l I s t .  

- N E W S L E T T E R  

- S P E C IAL B U Y S  

[ 5 0  P a g e  CATALOG 

- A u t h o r s  we pay 5 0 %  

EB � lrlWsJ 

P l e a s e  s en d  $ 9 . 9 5 f o r  CAtALOG 
and CONFID ENt IAL P R I C E L I St 

P. O. Box 3703 Peoria, 11. 61614 
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FAN produces a beautiful circular fan of 20 boxes rotated 
around at 1 8  degree intervals. Notice that it uses the pre­
viously defined procedure BOX. 

To enter the procedures into memory, the student uses a 
very simpie screen oriented text editor which is built into 
LOGO. The student just types on the keyboard and the 
screen shows what the text looks like, The various arrow 
keys arc used to move about in the text on the screen . The 
editor is designed to be a simp le example of how a typical 
word processor works. In fact, it can be used to enter any 
text, which could be printed on a printer later . So in the 
proc " the student learns the underlying concepls of word 
processing, probably the mosl common business use of 
microcomputers. 

Even though LOGOwas designed for kids, it turns out to 
be the hest place to start for a person atany age since it starts 
out simple and lays an appropriate foundation for further 
learning. In this short article we have only scratched the 
surface of LOGO's capabil it ies. For the more advanced 
person, the coneepts of recursion and multi-tasking can be 
explored since LOGO allows as many turtles as desired to all 
be running their own programs simultaneously, But beyond 
computer literacy, LOGO is a great medium for "playing" 
witb logical concepts that expand the child', ability to think 
logically. And all eApcrience so far shows that kids consider 
the challenge fun, I don't know whcre the word LOGO came 
from, but if i t  is derived from the Greek word "logos " it l ives 
up to its name. which in different contexts means ;'word," 

"'idea," "concept," "disc:overy'� or ··thought.� 
A second yery useful educational program for the Color 

Computer is Color PILOT. It is used in quite a different 

PRO-COLOR-FILE 
.. . . .  ",,().COLOR·FILE is. very oophi_ do .. _ _  
ment proaram • •  :' (Col ... C-pu .. r -.. Juno 1983) 

� • • •  It's definlWly • gigantic Shp tt:. the _ioua COCO U8I'1l. .  ,n 

(Roin _ _  , .. , Junu 19831 

If you can't believe the reviews of these leading megazines for the 
Color COmputer, then there Is nothing w& can say to convince 
YQI.I of the versatilitY of PAO-COLOR�F ILE. Howewr • • •  

IF you're in need of a program with the flexibility that Jeu you 
deSign your own records management system with up to 60 data 
fields, 4 date entrY screen$, 1 4  mBth aquPtions, 5 eurtom report 
forment, and reeards lengths of up to 1020 bytes: AND that has 
the capability to dupl icate records, index 8 fife alphabetieally on 
up 10 3 fields Simultaneously. print reports on a p(intttr or me 
"'rHn, .. Iect ,.,,,,,d! .,!rIg <. < = . >. > , = , < > 
comp$l'1l:tors tndiViduallv or together with AND I OR relation­
ships. obtain total. lind averages. find any record out of a file of 
1000 in 10 seconds or 1m, and utilize from 1 to 4 di'k drlve-s. 
THEN PRO-COLOR·FILE WILL �ILL YOUR NEEDSI 

Only $7IU6 + 82.00 Shipping and Hanelll",. 

We MCt':f!Pt VISA, MASTERCARD, Checks or Money Orders. 

Call or .rtc. for mort dlitain: 

DERRINGER SOFTWARE, Post Office Box 5300. Florence. S,C. 
2950i. Phone: 180S) 665-6676 aftar 6:00 p.m. lEOTI. 
PRO·COLOR-FILE �1983 Dennis Derringer. 
-TRS-aO is a trademark of the Tandy Corp. 
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manner, With LOGO, the student learns by writing ["OGO 
commands and programs. ]t is the experimentation with 
writing LOGO programs that provides the educational 
experience. PILOT, on the other hand� is used to write an 
ed ucational program that will he run by the student. The 
writing of the PILOT program is like the preparation of a 
lesson. The student�s learning experience comes from exe­
euting the lesson program. Also, with LOGO the subjeet 
matter to be learned is computer literacy and logical think .. 
ing, whereas PILOT is used in situations that have com· 
monly been called "computer assisted instruction," As an 
example. a PILOT program could he written that would 
help the ,tudent study spelling, In this example, the author 
of the PILOT program would write the program so that the 
student is presented with problem words. The author is 
using PELOT to create some learning environment for the 
student. Students later run the lesson program and interact 
with it. I n  this case, the computer is a teaching medium for 
some other subject matter. The student is not necessarily 
learning about .omputers per se. PILOThas the same built­
in text editor as LOGO, so tbe mechanics of entering a 
program are very simple. The PILOT language has com­
mands that siInplify the presentation of text and graphics. 
There are also simple commands to accept and judge student 
replies, then give appropriate feed back. In general, PILOT 
is much easier to learn for this type of programming than 
BASIC because PILOTis specifical ly designed for this app li­
cation. The following PIL OTstatements present a question , 

accept a reply, then give appropriate feedback. It is, of 
course, too simple to be useful but it does show the essential 
elements of a question/ answer frame. 

T:What element is found in (type a question) 
T:al! organic compounds? 
A: 
M:carbon 
TY:That is correct. 
TN:/>.'o, the answer is carbon. 

(accept an answer) 
(match for correct reply) 
(correct reply feedback) 

(incorrect reply feedback) 

There are three contexts in which Color Computer 
PILOT would be useful. The first i. in the preparation of 
educational software to be sold commercially. In this case 
the process is analogous to the writing of a textbook in that 
much work is spent on the original so that it can he pub­
lished and used many times. The second environment for 
PILOT use is the classroom. The teacher uses PILOT to 
create a lesson, drill or lab exercise that complement' the 
c1aslfoom materia l. This provides a way to give students 
extra practice where needed, supplementary material for 
advanced students or to demonstrate some point that can' 
be demonstrated bv other means. The third context for 
PILOT is as a means of supplementing the student's sehool 
work at home, This could be done by the parent writing 
lessons, or b y  buying or checking out materials already 
written in PILOT. Even though PILOT would be easy 
enough for a child to learn, i t  would not normally be used as 
a language in which a chIld would learn to write programs. It 
is intended to be used to write programs that leach some­
thing, so to make effective use of PILOT one would have to 
know what is to be taugbt. and how to teach it. PILOT is 
simply the way to put the lesson into the computer so that it 
can be de livered later to the student. 

LOGO and PILOTare both very useful educational pro­
grams that no Color Computer should be without. LOGOis 
used for compuler literacy, and PILOTis used for computer 
assisted instruction, .... A 



Software Review'':=========f.';:;�:\ 

Catacomb Is 
Amaze-Ing Game 

Oregon Color Computer Systems has come mit with a 
new game, Coiacol'nb. Just p ut in your cassette and 
CLOA DM, The program does the rest. As a programmer, I 
wanted to see how the auto loader worked. When loaded 
inio my EDTASM+, the source code didn't mean anything 
to me, and a couple of the commands even messed up the 
EDT ASM+, En ough of this, let's get to the game. 

You are trapped in a maz,e-li ke catacomb with the enemy 
patrolling all of the corridors. Although you have the energy 
to break out of the Catacomb when you start, it is' recom­
mended by Ihis reviewer that you commandeer a full load of 
fuel 10 make it through the second screen, You must move 
through the CiUacol'nb seeking fuel block, until you feel you 
bave enough. There are guards patrolling the Catacol'nb, so 
watch out! There are two types of guards, one type looking 
sort oflike an "@"(at sign)and the other resembling swoop­

ing eagles. The�@" guard, come through either the left or 
right wa" s and travel the horizontal passages, The eagle 
guards cOl1le in al either the top or the bottom of the 'creen 
and patrol the vertical passages , 

When YOll turn on the computer, the color the game wm 
be is already decided, It will either be a red maze with you 
blue or a blue maze with you red, the monsters are always 
white. If you are like me arid arc picky about what is what 
when it comes to color, this little routine in BASIC should 
clear up Ihe problem. Just type it in when you power up, If 
the screen is red, then the maze will be red. If the SCreen is 
hlue, the mal.e will be blue. Remember, type this in before 
loading the program. 

10 POKE & H FF22,&H f'8 
2Q POKE &H FFC5,&HF8 
30 POKE & H FFCI ,&HFS 
40 FOR i=<H400 TO &Ii 1 BFF 
50 POKE I,&HAA 
60 NEXT I 

You should see a SCreen with many red, white, and hlue 
blips on a black background, The screen shOUld turn rcd 
from the top to the bottom r or blue). When the program 
finIShes, typc N EW;CLOADM, Catl1col'nb should now load 
in, If the color isn't what you want it to be hit reset and then 
RUN the ptogram again before you erase it, Because altho 
nature of the graphics screen you may have to reset the 
computer more than once, By the way, the BASIC program 
will work in Extended or Disk Extended BASIC. It might 
work in Color BASIC, but 1 don't know, Calacol'nb runs in all 
the BASICs, 

aack to the program,  To get to the second screen, you 
push the fire button, The second screen is the hyper-space 
corridor. You must maneuver around the enemy vessels 
which fly straight down , and avoid the space mines which fly 
straight d own until they detect you, at which point they 

crisscross the screen, You can fire now (goodie!) and your 
mission is to fly to the other end of the corridor, through the 
starport, and to the mother ship. A full load of fuel will 
guarantee that you have enough to reach the mother ship, 
but there are energy blocks along Ihe way Ihat you can try to 
pick up if you donl have a full load. 

Pulling back on the joystick during night will increase 
speed; pushing forward will slow it down. I can 'I describe the 
mother ship or the stargale, because I haven't made it there 
yet, bul the SCreen gets rather full with perhaps 20 enemy 
vessels and 1 5  space mines erisscrossing in front of, behind 
and all around you, 

On the first screen, you receive 2S points for each fuel 
block you steal, and 1 ,000 points for having II fu ll load, On 
the second SCreen you get 35 points for each enemy vessel 
you destroy, 50 points for each space mine , and 1 .000 points 
for reaching the mother ship. · 

This is a great program with very good graphics, 
I f  you like arcade games. purchase this one- ··it', good ! 

(Oregon Color Computer Systems, P.O. Box 11468, Eu­
gene, OR 97444), 519,'/5 disk or cassette) 

-s<olt St!hlho .. t 

OELRICH PUBLICATIONS, INC . 
BRINGS YOU MORE 

GREAT SOFTWARE VALUES 
From DataSot!: 

ZAXXON 
MOONSHUTTLE 

32K Oisk or cass, $35,95 
16K 0088, 31,00 

From Synapse Software: 
PROTECTOf'! II. 32K Disk or CaBS. 29.Q5 
PICNIC PARANOIA 32K DisK/16K casso 29.95 
SHAMUS 32K Disk/16K casso 29,95 

From Our own Software Lab: 
3-D Tic-Tac·Toe 16K casso 1 6,95 
Frog-Trek 16K casSo 14.95 

All prices include shipping! 

SPECIAL OFF!R! - ORDER ANY TWO GAMES 
AND GET A FREE Mil ADVENTURE GAME!!! 

TO ORDER SEND CHECK OR MIO TO: 

OELRICH PUBLICATIONS, INC. 
4040 N. NASHVILLE 
CHICAGO IL 60634 

OR CALL TOLL FREE: 800.621-0105 
(Ill Illinois call 312·545-9288) 

VISA AND MASTERCARD ACCEPTED 
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Software Revlew'''=========?;;:\ 

Pick Which: 
Original, But Lacks Playability 

Many of the popular CoCo games today have their roots 
in the arcades. Others are ada ptations of d ifferent types of 
pastlmes, such as sporting and gambling games. Coming up 
with an original game that is  also a fun one can be a very 
taxing chorc. 

Pick Which is a 16K machine language game thai comes 
as close to original as any game that I have ever seen. It 
features good graphics and sounds. and can be played by up 
to four people at once. 

Playing Pick Which is about as easy as you can get. After 
you select the de,ired number of players, you are ready to 
begin. A big.picture appear, on the ,ereen, and there are 1 6  
,mal ler, but nut visihle, piclures behind it ( s o  to  speak). By 
moving your joystick around, each of these smaller pictures 
can be made to appear one at a time. After a short period of 
time, the picture you are viewing at that moment begins to 
enlarge until it fills the SCreen. Depending on which picture 
you wind up with, several things can happen. Sometimes 
you will gain points, and other times you will lose points. 
You could also wind up On a picture that will have the 
program pick the next one for you at random. One of the 
pictures will reveal the location of all of the others, while 
another will give you a shon rest. Finally. the picture of the 
"stop sign" will end the game. 

Pick Which is an interesting game, but I am unsure as to 
who it is best suiled for. It is too fast paced for very young 
child ren, and will  probably not hold the interest of older 
children or adults. I guess the six to 10 year old range would 
be about right. I f  you have children in this age range, and 
would like to try something out of the ordina:ry, you might 
want to consider Pick Which. 

(Speclral Associat •• , 141 Harvard Ave., Tacoma, WA 
98466, $9.95 tape, $13.95 disk) 

-Gerry Scbechte:r 

Software Revlew'':::========?;;:\ 

Bugger's Talking Intro 
Not Matched By Graphics 

All heads turned toward the computer in our house when, 
upon loading Bugger, a tiny voice originating from my TV 
monitor cried out for help for a bug trapped in a web with six 
spiders. 

""Wow, what a game this is going to be," was the thought 
that raced through my mind as we waited for the program to 
unfold. 

What followed was not to match the excitement I origi­
nally felt, although the game was challenging. I t's another 
"Pac-type" game with our hero trapped in a maze and 
defying the odds against some lightning-quick web-weavers. 

The object, of course, is to escape the complex alive. 
which I found to be almost impossible since the spiders' 
movements are so unpredictable. While you're improving 
your skills you are able to eat tidbits of food that have been 
left lying around. The number of tidbits equals your score 
for a round. Until you're/lnally able to escape, you'll have to 
he content with increasing your intake of theSe morsel s. 

Maneuverability is managed through u'se of the arrow 
keys, which after you have become accustomed to them, 
prove to be fairly easy to use. I Ilad to unplug my left 
joystick, however, to get them to function correctly. 

There are three levels of play and after each round you are 
given the choice ofa new skill level. I found the game flowed 
more smoothly by just pressing the ENTER key each time. 

Being an old hand at games like Pocman and Doodlebug, 
I was not that impressed by Bugger 's  graphics. However, 111 
have to admit that the game is challenging and quite conta­
gious. It's a nice game if you're watching your budget. 

(Mr. R's Softwa .. , 68 Kelly Road, So. Windsor, CT 06074, 
514.95 on tape) 

-Charles Springer 

* * CoCO T-SHIRTS * * 
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HANES QUALITY - TAN WITH COLORFUL GRAPlltCS 
GREAT FOR INDIVIDUALS AND CLUBS 

SIZES; SM, MED, LG, XLG CHILDS 10/12, 14/16 
PRICES; $6.95 EA. OR 2 5  AT $6.50 EA., 

6,11 AT $6.25 EA., OR 12 & UP AT $5.95 EA. 

SPECIFY QUANTITY AND SIZE WHF..N ORDERING 
SEND CHECK OR MONEY ORDER TO: 

CoConut Products 
6400 NW. 34th AVE., FT. LAUDERDALE, FLORIDA 33309 

SEND $1.00 FOR POSTAGE AND HANDLING 



Genesis Software 
presents 

Color Computer Programs 
'* Secret Of The Crypt 

The BIG adventure continues. The sequel 
to the popular "Enchanted Forest" is here! 
YOIl '1l move in more than 50 hi-res, 3-D 
graphic scenes searching for clues in an 
attempt to enter the crypt. But beware. the 
trlli] to the cnpt is beset with puzzlements, 
In fact, the '  er,l'pt's secret will remain II 
mystery to all but the most ad,'enture.mme, 
Require., 32K extended basic, 
Tape cassettc (postage paid), . . . , , . . . . .  $21 . 95 

* Bigfoot 
Hunt Bigfoot in ,I hidden maze of ca\'Cr�5 
and twisting tunnei., that are displayed lfl 
hi-res graphics as you move. Seek out the 
lair of Bigfoot while ilmiding perils along 
the way, Features m ultiple ie" e/s and mall)' 
options of play. Each hunt takes place in a 
new, randomly generated maze. Challeng­
ing and fun, Requires .12K extended ba.,k, 
nipe c'I.,'ette (postage paid) . . . . . . " . , '  $21 , 95 

'* The Enchanted forest 
The BIC adventure in hi-res graphics. 
Move thro/lgh more than 50 scene" on a 
qllest to rescue the captive princess, Deci­
sions are made according to I'is!lai ducs, 
not text. There are many inhabitants in the 
Enchanted Forest - some are fricod1.1'. 
some are not, This is a sophisticated com-
puter adventure ...... a real chal/enge, A 
m ust for your adventure librar., . Requires 
32K extended basic, 
Tape cassette (postage paid) . .  , . .  , . .  " , $21 , ,9.'5 

{Tlw Enchilntt<d FO(loSt '.\ilL> ,t:t·h·....-e-d ill th�' 1).",. N�'2 issu(> 01 RAinb.�wJ 

* The Game Show 
Now a Jively party Kame where two teams 
compete against the dock to name several 
items in a category, Includes 60 rounds 
with eolor graphics and sound. .\1acbioe 
language routine for fast response, Re­
quires 16K extended basic and joystieks, 

Tape cassette (postage paid) . . . . . . . . . . . $19.95 
(Tlw GlIfT.W Sho ... wa� "·d"',,n-d in rh/> fiJIl. J!)!f·3 rl'l't!!.' of Rainbow), 

Genesis Software 
p.o. Box 936. Manchester. Mo. 6301 1 

Personal cheeks welcome - no delay, � 
Mirumuri residents add 5,625 percent saJes tax. � 
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Ambushed By El Bandito 
(And Enjoying It) 

Arcude games come in severa l fairly l>tandard models_ The 
primary requirements to make a new entry marketable are 
that It is a new game, there js a nC\\i twist o r  there are some 
nice bells and whistles, EI BandiTu. written by DaVid Cran­
d a l l  and distributed by Mark Data Products. is a game t hat 
manages to qualify o n  a l l  t hree counts. I t  runs on a 16K 
CoCo a n d " pla)ed with joysticks, 

F i rSt. I want to lell you what it is no!.  It is not. as t h e  name 
i m p l ies. a shoO[ �e-m type arcade game. h a lso i� no(, a s  !;omc 
may aSl-iume, a trade un anything ethnic. 

It  LS a fast action. maJ',c / chase type arcade game for one or 
two players. The "Band'to" referred to in t h e  t it le  is your, o r  
your opponent·s. picnic ant. which must steal as much food 
a�- pU�-�lhlc hidden in the maLe, and rerUrli ir to a home lair .  
Thert: art: obstacles, of cour�e, 

At the Slar! 01 each game you have three "ant lives," You 
scleel a 'ki l l  level. and a male difficul!y level. each rated 
from I to �, 

The skl l l levcl is easiest to explain. Each level represents 
t he number of spiders which can d o  in your ant,  The spiders 
randomly (and rapidly) move about the male; and if they 
contaCt your ant. that's the end o f  [he ant life. 

The man;" re mains basically the same, except each higher 
maze- �e\'tl enables more side passages and escape t unnels, 
Y o u r  ant may use t hese . but the spiders may not. That 
sounds good until  your ant goes in an escape tunneL and 
materia lizes in a room full of spiders! 

Poinb are awarded for various fru it returned to the lair. 
only five poinls for a banana, but  a maximum of 100 for an 
apple. The smallest point award, bu t maybe most lmponant 
il> only one point. for a n  ant egg. \'lith that one point. 
r h ough. comes a bonus life, Ar rbe bigherskil l  !evels you'lI be 
desperate for those extra lives. 

Some t hings which I d id not care for, were that t h e  JOY­
sticks respood a bit spongy. A fler a bll of play. t hough. i t  
sccm!'i a lmost natural a n d  ant-like for t h e  response to b e  a 
l i t t le  heiter��keher. AlSO. (j score continuation feature for 
beating the ma7e would have been nice. but was not 
included, Finally, you have to shut the computer ofT to 
remove the program , ( P i racy made that necessary ; i t 's cost� 
mg us all ) 

Some nice features are the abil ity to freeze and re�lan 
pl.l'. hall play a n d  slar! a new game. a continuous "H I G H  
SCO R E "  display. a n d  t he abil ity t o  easily shift from one to 
two player mode, You can mix skill and maze levels for 
a lmost any degree of difficulty you ehoose. Perhaps the 
neatest fea t u res are ( I )  simu l t a neous (non�rotatlonal) play 
of opponents. and 12l the ant moves slower when carrying 
lood. bUI may d ro p  it to e,eape the spiders. W i t h  these twn, 
your a nt may carry an apple nearly home, only to have to 
drop It to escape a spider. Then. your opponent', ant picks It 
up at his door step lor a n  easy 100 po ints. Fun? Vou bel. 
\lark Data has another winner w i t h  £1 Bondifo 

(Mark 00'. Product.. 24001 Aticio Pkwy '. No. 207. Ml'lliion 
Viejo. (' A 92691 .  $24,95 on 'ape, 519,95 nn disk) 

-Gary Smith 



*** PCLEAR 80 Soft ware • • •  *** 

. . .  offers to the Color Coaputer lMliIunity a high !lradli of PI!I"SO/lI11 _vice and concern for YWR srstl!ll. IIhether 41< cassette or MK disk. We �ave peNiOl'lilJJy used 
and abused all the_l'r"llr ..... ill this ad. We1ve bee� around aim iI!; lQll9 as RRiNBflj, and IE share the same feel ings 
tOlliI'd the CoCo and CoCo oomers as loMie does. 

With this in lind IE offer 10ur choice of the 
follC3llill!l FREE with any order 0. f $2Il.00 or _e. If your 
order totals .38. il!L .. !!" .i lI  send both. 

1) PEEK and I'Ul\t: file. You knoll YOU read about that PO<E �, you Just can't remetllber where. So you 
lIither SPI!rxI an hour fl ipping through b.�k-i55ue5! or 
SI!COnds scann!�9_our handy list. 

21 P.D. 6RA8-BAS: We've accumulated quite a few P.D. 
(Public lloI!ain) programs that we dOI1't think should be 
lialted to folks with access to bulletin boirds. There 
are !MAlI! great progriIJIS here, il'lCluding an !Ji ERROl! 
routiM and S!lIII> nie!! lIU�ic. Many are not docUlllll'ltI!d, 110 
lixped to do a little l/ork lIith some. DlSli IlIiI£RS rmE! 
There are SOlIe great disk utilities here • 

U IOU don' t haw an order riowh we lIill send you the 
PEEKlPIIIE file for $3. 1!0  and the P. • GRAB-BAS for $5.00. 

And on with the show' 
1111111111111111111111111111111111111111111111111111tf+fIf .. 

*** GAMES ! *** 
11111111111111111111111111*************,***11** ... *********1 
FROGGE R (Cornsoftl $19.95 TAPE 

The official versioro-and a !Iood ur.e! 
MS. GOBBLER 32K (Spectral) $21.95 TAPE 
LANCE R 32K (Spectral) t21.95 TAPE 
DEATH TRAP (Soft Sedor i'lkt. )  $19.95 TAPE 

A challl!nJins format at an attractiv9 price. 
ROBOTTACK IIntracolorl $24. '35 TAPE THE .K I NG *321<* (TOIl r.ix) $26. 95 TAPE 
COLORPEDE CIntracolorl $24.95 TAPE 
KEYS OF . W I ZARD (Spedral l $19.95 TAPE 
111111111111 ........... ********* .. *******11 ........... 11** •• 

BUSINESS -- UT I L I T I ES 
., ...... -',lllll.IIIII' 1111111'1111111 
TELEWRITE R-6.4 tCogl'litec) m. 95 TIlPE 

This fiY be the BEST word processor $59. 95 DISK 
for II« hOll! COIIPIIter at 1M' price! 

T .  I .  1'1. S. IE.8. 1 (Sugar Software) $24. '35 TAPE PEEK , PIllE file incl uded. 
RA I NBOW-WR I TE R  116K E.B. I tRbow Conn. )  

!ir:reen ForaatterlCharacter 5e!'Ierator 
wi til _y outstanding features. $29. 95 TAPE 

WORKSAVER (PlatillUII Softlliinl Ui.1!0 TAPE The best Gf all  the Pf'O!Ir_'s utilities. 
TAPE TO D I SK (TOIl Mix) .17.95 TAPE 
TAPE DUPE (TOIl Mix) 52!.95 TAPE 
11111.,111 •• 1111.11 ••• 111111114*44 .......... ***** .... *4*4411 
III /lIUlRIlIEl 16K IOHXT. UNLESS tmED 
t«lI/ AT PCI.EllIl 80. .. CII.IIR !lJIIIIUtER NEWS. $2.95 If: iI.SII O1IlRY THE CllLOR CQlllPI/TER MAGA21NE $2. 95 
W IFTER Ii P. II. ABOUT � IJll6IWiES IlNll tlTHER HARDWARE HtlDS 

�MII1r�)�1I'I FOR YrnJR CATALOG TODAY. 

• Pa'" 10 iOFiWAli . •  
• ,. Cline Avenue 

Mantfleld. OH 44907 (.1') 756-4873 A 
Note:. We also carry the RAINBow ,!..!.� -

Add 52 shipping on orders less than $50 Please Odd 
$2 lor COO. Ohio residents add 5'1. slate 5Q1es tax 
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Old McDonald's Farm Vowels 
A-E-I-O-U 

Old McDonald� Farm Vowels i s  a n  educational drill 
program for beginning readers in kindergarden Ihrough the 
second grade. The goal of the progtam is to teach vowel 
sounds to the young reader. The program is written in 
machine language and requires 1 6K EeB. 

As soon as ! began reading the instruction manual, it was 
obvious that this was a well-documented program. Much 
effmi was pul into the development and writing of the 
manual. After reading the instructions only once, 1 thor� 
oughly lInderstood what the program was supposed 10 do 
and how to use it. (If only the instructions for putting 
Chrislmas toys together were half as good.) The author uses 
detailed examples and portions of actual screen displays to 
describe the program in the I I-page manuaL 

Old McDonald's Farm Vowels does exactly what it Claims 
to do and that is to drill the student over the long and short 
vowels. Initially, each vowel is pronounced in its long and 
short form and then used in a word. Next, the word is used in 
a sentence to provide the proper context. After this short 
tutorial, the drill practice actually starts. The student is 
presented a graphic display of a farm animal such as a dog. 
goat or pig. The tape player is then turned on automatically 
and a voice articulately pronounces the name of the animal 
and asks the student to indicate whether the vowel was used 
in its long or short form. To respond, the student only has to 
push either the right or left arrow key. 

Correct responses are rewarded, by a smiling face and 
"Old McDonald', Farm" is heard. If a response is incorrect. 
the student is given it ciue and p rompted to try again. Once 
the correct response is given a smiling face is seen. '\egative 
reinforcement is never used. Scoring is kept at the bottom of 
the screen. The scoring format is handled nicely and allows 
the parent or teacher to easily determine which items. were 
missed o n  the initial try, 

Old McDonald's Farm Vowels has excellent graphics and 
the author used good creativity in  designing the format of 
presentation. There are several bells and whistles that make 
the program interesting, and each One adds to the educa­
tional value of the program. They are: 

I )  The score is constantly displayed on the screen so that. 
the student can see his progress. 

2) A surpri,e graphic i, di,played at the end of the exer­
cise if the student gets aU items correct. 

3) The exercise call be made more or less diffieult by 
changing the allowed response time. 

4) The scoring display provides a record of correct and 
incorrect responses . 

5) The correct arrow key responses are randomized to 
help eliminate positional rnemon7ation of inputs. 

If you are looking for a good educational program for 
your child, I think this would make an excellent collection 
for your l ibrary. 

(Teksym Corp .• 14504 County Road IS. Mtimeapolls, MN 
55441, 514.95 on lape) 

-Michael K. Hunt 
................... �� .... �� .... ���-�����-



(ccmlinuedfrom page 14) 
One of the things which has confounded me for some time 

now is why we do not get more submissions from teachers. 
their students and from computer classes and! or clubs in 
sehools_ 

In thinking about that, it seems to me that one of the 
reasons may stem from the same reason as why we do not get 
marc submissions for non-Extended Color BASIC programs. 

I have long beheved the reason we do not get non­
Extended programs is because most of the people who have 
non-Extended CoCos are beginners_ And, seeing the many 
well-written and innovative programs we publish, they feel 
their own efforts might not be "up to snuff" for us to use. 

By the time someone upgrades to Extended, he has some 
expertise and feels more comfortable making a submission. 
And so, many of the programs You see in the Rainbow are 
for Extended, 

We were all beginners. And I want to say here, for the 
record, that we encourage the submission of non-Extended 
programs. Often, I find, heginners have some ofthe freshest 
ideas and do some of the most creative programming. 

As to youngsters, many of them are beginners, too, But I 
am frankly surprised that we have not seen more submis­
sions from them. 

One of my long-time interests has been for a youngsters' 
section. We at the Rainbow are most interested in encourag­
ing young people and their use of CoCo_ Such a section 
could be devoted to their programs - and would be an 
interesting outlet for young people to share some of their 
programs. iqeas and techniques, 

We would like to have a section of this son, but can do so 
only with your help. If you are a youngster, please send a 
prograql or two to our Subm issions Editor. And, when you 
do, please let us know how old you arc. OK? 

And, for all the teachers and students who are reading 
this: Why not make it a project this fall to do something for 

YA L }{A l L A.  . ; I 
VENTURE WITM YOUR LEGIONS INTO TME MYSTICAL LAND OF 

VALHALLA TO CONOUER ALL AND REIGN SUPREME IN THIS TOT ALL Y 
MI-RES. COMPLETELY JOYSTICK CONTROLLED. STRATEGY GAME. 
TME BEAUTIFULLY DETAILED TEI'IRAIN MAP INCLUDES CASTLES, 
VILLAGES, ROADS, RIVERS, SWAMPS, LAKES, BAYS, AND MOUNTAINS. 
TWO TO FOUR PLAYERS CONTROL SIXTEEN ARMIES LED BY LORDS, 
GENERALS, OR CAPTAINS. EACH ARMY FEATURES MEAVY CALVARY, 
LIGHT CALVARY, FOOT SOLDIERS, AND ARCMERS. 

A SUPERB GAME FOR ONL Y $24.95. 

I CHECK OR MONEY AVAILABLE ONLY FROM P.O. BOX 15331 I ORDER ONLY +HYCOM P +  �����2�6�;:�:B 
. ALL ORDERS 1-50 SHIPPING. GAMES REOUIRE 32K, EXT. BASIC, AND 

DUe TO MeMOAY AeaUIREMENTS ARE AVAILABLE ONLY ON CASSETTE 

�""<- COLON IAL  TR ILOGY  
��E INCREDIBLE SAGA OF THE STRUGGLES 

BETWEEN TWO RACES AT THE EDGE OF OUR GAl.AXY 

COLONIAL WARS: ONE PLAYER COMMANDS THE COLONIAL 
HOMEWORLDS AND ALL THEIR FORCES WMILE THE OTHER PLAYER 
LEADS THE INVADING ZYRON EMPIRE. THE ULTIMATE IN TWO 
PLAYER STRATEGY GAMES WITH HYCOMP'S UNIQUE SPUT SCREEN 

CONCEPT, GAME SAVE, AND 10 PAGE INSTRUCTION MANUAL(3-8hrs) 

ZYRON: THE SIEGE OVER ONE QF THE COLONIAl. HOME WORLDS 
AND THE ATTEMPT TO BREAK IT IS THE SETTING FOA THIS TWO 
PLAYEFI GAME. FEATURES INCLUDE CUSTOM BUILT FIGHTERS AND 
FAEIGHTERS, 300 L.OCATION HI-RES PLAYING GRID, SEVEN PAGE 
MANUAL, TWO SCENARIOS, AND PLAYING AID (2-4hrs) 
QUESTAR: ONE PLAYER EXPLORES OVER 30 PLANETS ON A 
DAAING M1SS10N TO DESTAOY A HIDDEN ZYRON BASE IN THI$ 
EXCEl.LENT GRAPHICS ADVENTURE (60-90min) 

ONLY $19.95 EACH OA 
ALL THREE FOR 1549.95! 
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submission to the Rainhow? No, we certainly cannot gua­
rantee we will  print everything - but if we get sufficient 
response we can institute a special feature each month -
perhaps with photos of thc class at work, 

I want to report here a story which reaches me with mixed 
emotions. 

No doubt you have seen me mention the name of Jon 
Shirley, the vice president for computer merchandising for 
Radio Shaek, in this space bt!fort!. Jon announced this 
month that he is leaving Radio Shack to accept <1- position 
with Microsoft, Inc. in Washington State. 

All of us owe a debt of gratitude to Jon Shirley_ It was 
under his administration that the Color Computer came to 
be and it has been through his work that CoCo has become a 
"word" in so many thousands of households. Thank you, 
Jon, from so many of us. 

Next month will Illark the beginning of our Second 
Annual Adventure Contest! The first contest was one of the 
highlights of the year for us and we look forward to another 
great one. 

You will set! the formal announcement next month, but it 
might be wise to start considering an entry now, I believe 
you will be impressed with the prize list. 

And, speaking of contests, the Simulation Contest has 
some really excellent entries. We'll be naming the winners 
soon and printing their programs. So, stay tuned. 

Judging from my mail, it appears that the record in the 
Anniversary issue was ap unyualified success. With a few 
exceptions, everyone who wrote (and there were hundreds 
of you who took the time to do so) thought binding in a 
record wt:Js an excellent idea. 

The proposal that we increase the price of the Rainbow to 
finance a record each month generated comments ranging 
from wild enthusiasm to concern for eost. And, the bottom 
line appears to he that we will not do it as a regular feature . 

The reason is simply that the record adds something like 
25 cents to the cost of every magazine, once the manufac­
ture, binding, mailing and other &ssociated costs are taken 
into account. That, coupled with two additional facts, 
makes it an unwise move on our part. 

Fact One is that the cost to us I quoted above is based on 
what is, essentially, a three-program record, To do more 
would cost considerably more, 

That, in and of itself, seems to be satisfactory to a majority 
of those who wrote, But Fact Two is simply that we are 
forced to raise our cover price next month, anyhow. Effec­
tive with the October issue, single copies of the Rainbow will 
'ost $3.95. There is no change in the subs\,;ription price. 

Why arc we raising the cover price? First, because the cost 
of paper has gone up again, as has the cost of just about 
everything else that w� do. The $2.95 cover price was set a 
year ago this month - when we had 106 pages. The number 
of pages has tripled since then. 

The second reason is that shipping costs have increased as 
well. Part of this is due to rate i ncreases. The other to the 
sheer size of the Rainbow, Last month's issue weighed in at 
over 20 ounces! 

Will there be a subscription price increase? Yes, in time. 
But, before we do, we wil1 let you know here - and give you 
to opportunity to extend your subscription at the present 
rate. For now, though, our increase in price affects only 
single copy sales, 

-Lonnie Folk 



Not one, but two new Color Computers are in the fa l l  
l ineup from Rad io Shack. 

The 64K Color Computer, (see cover) from an "inside" 
point of view, merely confirms what many of us have known 
for a long time-that just by making a few internal changes 
the "32K Color Computer" could become, in effect, "  64K 
machine. 

However, the introd uction of the 64K CoCo also coin­
cides with the introduction of the OS-9 software package, 
provid ing a true disk operat i ng system from Radio Shack 
for the first time. Yes, OS-9 has been rumored for many 
months, too. But. now, here it  is. 

And make no m ista ke about it-it's a full-Iledged disk 
system based on the popular U N I X  system (the Bell Tele­
phone LaboralOries operating system for large minicompu­
ter systems), It comes With an ed itor, assembler and a 
debugger. With four hefty manuals to expla i n  th ings . 

This month's Pipeline is devoted to 
Radio Shack's two new Color Compu­
ters, An artists's sketch of the Color 
Computer 2 appears above, 

Photos of the 64K CoCo and an in­
depth view of the OS-9 appear on page 
236, 

Not complete ly expected is the second major Radio 
Shack CoCo-the Color Computer 2. I t  IS smaller than the 
"trad itiona l" CoCo, thanks, primarily, to some excellent 
design and engineering at Tandy Corp. And, with one single 
except ion, it is electrically the same as its larger brothers. 

What do these two new CoCos have in common?: 
For one thing. their color. It isn't white. but fawn gray­

an off-whitc if you wil l .  
For another, both feature a new keybonrd - with three­

color sculptured keys which have more "travel " than the 
"old" CoCo keyboard. 

And, both are, essent ially, software compatible with every 
Color Computer which has ever been prod uced (TDP- I �Os, 
too) . 

But, much more than that, the new Color Computers 
position Radio Shack squarely in the midd le of the personal 
computer market for some time to come. These are well­
built machines, based·on the state-of-the-art 6809 micropro­
cessor fro� Motorola. Espec ially wi1h their new colors they 
a�� attract ive . durable a nd-beca use of the software capa­
b! llty-come to the marketplace with a vast library of pro­
grams which can be run today. 

The 64K CoCo featured on this month's Rainbow cover is 
avai lable now from your local RadiO Shack. So, too, is the 
OS-9 software. The computer sells for $399 and the software 
for $69.95. ( For more details on OS-9, see technical editor 
Dan Downard's articic on the new 64K CoCo in  th is issue). 

Color Computer 2 should be available within weeks. Thc 
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non-Extended BASIC vers ion will retail for $239.95. Ex­
tended HASIC goes for $3 1 9.95. And , yes, you can buy the 
keyboard separately-for $39.95 plus installation. 
The 64K CoCo 

There is really no internal change bel ween the 64K Color 
Computer and the one which Radio Shack has been sel ling 
for some months. One of the worst-kept secrets for some 
time has been that the 32K Color Computer was equ ipped 
with 64K chips which, l ikeas  not, with some little modifica­
tion, could support a "bank-switched" system , 

By "ban k-switched" we mean that either half of the 64K of 
RAM could be accessed at a time. Programmers soon found 
ways to use the "other" ha lf of the RAM for several different 
purposes-everyth ing from storing variables to using that 
part of the memory as a disk-like storage area for whole 
programs . 

Add it iona l ly, a number of language systems, with FLEX 
belllg the most popular, were able to use thc whole MK.  
05-9 wi l i  operate in  the same way . 

Th is, incid enta l ly, is no different than the "MK compu­
ter" advert ised by other firms, such as Commodore. What 
the Commodore lach, among other things . is a state-of�the� 
ar� microprocessor l ike the tlR09. And a sophisticated oper­
atlflg system . 

A look at the motherboard of the new 64K CoCo shows it 
to be, essentially, no d ifferent than the ones already for sale 
by Radio Shack. Some capac itors have not been installed 
and thejumpersare set t o M K  at the factory. That is what we 
have been te l l ing you for months you should do to 
"upgrade" your F-Board CoCo from J2K to M K .  Of course, 
the 64K chips are included-and certified 1 00 percent. 

Electr ica lly. this is the same computer with some cosmetIc 
changes. But what changes ! 

The new color should make CoCo a much more welcome 
additiun to the home. It b lends in with most any decur. And, 
because the color is moulded into the plast ic cabinet, you 
cnd up with a machine from which the color will not wear 
off. It should be easier to clean. too. 

The keyboard is a great improvement. The kevboard 
colors white, fawn gray and red blend in well V:ith the 
case itself. The keys are wider, Oared out, and have better 
tops than the previou ... one.;; available from Radio Shack 

They have more "travel" too. That is, they move further 
down when pushed . Though they stop somewhat short of 



what a touch-typist would consider "full-travel," they are a 
vast improvement for one of t ile areas which spawned the 
most complaints about the original CoCo, Their color coor­
dination gives them, and CoCo, a more complete look, too. 

And, while the only other change is the location of the 
Radio Shack logo, the eolor somehow makes the new CoCo 
look more sieck, We spent several minutes comparing the 
"battleship gray" and fawn gray models before reaching the 
conclusion that there is no difference between the cases. Yet, 
the new one looks "better /' somehow. 

Inside, the only difference is the existence of a bronze clip 
which rests atop the RF shield and presses up against the 
bottom of the keyboard-which is covered with metal. We 
assume this is a grounding adjustment. 

Color Computer 2 
The first thing one would notiCe in looking at Color 

Computer 2 (CoCo 2) is that it is quite a bit smaller than its 
older brother. Here, Tandy engineers have performed some 
wonders in compressing everything (yes, everything) into a 
case which is about two·thirds tht: size of the originaL 

Again, CoCo 2 features the fawn gray-slightlysleckcr­
case, sports the new keyboard and is, essentially, the same 
electrically as the 64K model. 

The one difference7 electrically, from earlier CoCos is that 
CoCo 2 does not have a 1 2-volt power line running to the 
expansion port. A few pieces of equipment which draw 
power from the 12-volt line (including Tandy's own X-Pad) 
will have to undergo modification to use CoCo 2. 

While available as a 16K model for borh non-Extended 
and Extended BASIC, CoCo 2 is upgradable all the way to 
64K. At least, we understand, that is possible and it should 
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be, because CoCo 2 has the same logical workings (and 
ehips) as does every other Color Computer thus far sold. 

It is almost worth breaking the factory seal and voiding 
your Radio Shack warranty to see how it wasdene. Some of 
the ideas are easy to spot-others buried in the well­
designed motherboard. One eft he most obvious is the turn­
ing of the RF mod ulator on its side. It now takes up less than 
a third of the space on the board. 

CoCo 2 should be a big seller. It is nice looking, compact, 
and priced right. It is upgradable and, again, has a wealth of 
software available for it. 

New ROMS 
Both the 64K CoCo and the CoCo 2 feature the new 

ROMs, which have been a part of every Color C.omputer 
shipped in recent months. These ROMs fix a number of 
problems with the original version of the operating system, 
but may be a problem for some machine language programs 
which used what Radio Shack calls "undocumented" calls to 
the ROMs. 

Most software manufacturers have been aware of the 
problem already, and will offer modifications to their pro­
grams when necessary, As a service to machine language 
programmers, Technical Editor Dan Downard, offerS a 
rundown 011 the changes to the ROM. 

Those lucky enough to have seen the new CoCo thus rar 
have been f.vorably impressed. Radio Shack, we under­
stand, is bullish on the two new models and more support IS 
on the way. 

With its sleek new styling, model alternatives and a full­
blown and sophisticated operating system, we See the future 
as exceedingly bright for 011r favorite computer. � 



Software Revlew,::==========)-;: .... �� 

F�st Reflexes? 
You'll Like Fast Lane 

When I first read the directions for Fas/ lime, the idea of 
the !lame intrigued me, After playing the game for several 
hours with • few friend., we all derided it was rather 
hopeless. 

Fas/ Lane is a machine langua!le, arcade-type game, the 
idea of which is to steal weapons from the enemy. When the 
game begins, you find yourself on the right side of a screen 
full of space traffic. You must maneuver your spaceship, 
using the arrow keys, to the left side of the screen. The faster 
you accomplish this, the more fuel you will save, and the 
more points you will receive. Having done this, you now go 
to the second screen. Here you have entered the enemy 
spaceship which has e1ectnfied walls and moving guards. 
You enter on the right side of the screen and must get 
through the rooms via the doors, which open and close, to 
the wc<won in the upper left corner. After you get the 
weapon you must return it to the lower right eorner. Again. 
you must do all of this before your f ud runs out. 

If you succeed in stealing the weapon your score so far, 
will be shown, You then push the spacebar to go to the 
second level which is supposedly mOre difflcult. You can 
push the "P" key to pause your game any time during the 
play. 

The biggest d rawback to this game is the fact that it uses 
the arrow keys for movement. It would play much ,moother 
and faster if it used the joysticks. The directions say, "you 
should only tap the arrow keys" to move your spaceship. 
However, even in tapping, (especially for right-left move­
ment,) the keys are just too sensitive. You will usually end up 
smashiog into a walL 

Fast Lane reqUIres very fast reflexes, which I don't have, 
so [ invited some friends to try their skills. Of four different 
people trying the game for a eouple of hours, the highest 
scorer got 93 and she was only able to get through the first 
screen. 

The graphics are fairly good, hut simple-nothing spec­
tacular. Rating the game on a scale of I (worst) to 10 (best), I 
would have to give it a 4. I t  is a game you easily get frustrated 
with before you get good at it.  

(Ace.ort Computer Products, 1680 North Page Drive, Del­
tona, FL 32725, 524.95 ,a .. ette) 

-Jim Stflfart 

M & S * S O F T WAR E S AV E S  YO U M O N E Y !  
ORDER NOW AND SAVE 1 0� ON AN O RDER OF TWO PROG RAMS 

ORDER THREE PROG RAMS SAVE 15� OFF THE TOTAL 

THE DOT P A  I NTE: 
I .  an ••• y way t o  H i � h 

�o l u� l on. Dtaw dot-bY-d 

l i n .. br hO l d i ng down two 

N.,. ( E t  ••• t� saMe way) 
on tape ordisk fo r $19,95 ! "!>t'I;+;';�"" I same easy price I 

NEll - 11M "WIlt'. 

U!t rour Lllfrs or SPle. TOrwdOi!S 
to dft1roy the I'ERlOID ..,l'tI)', bU\ 
dOlI" fOrM't to Sf\ ,our ShieldS or 
rePA i r �,e. lOS! COMPvttr control 
and dri ft into a Black-HOlt or Star 

l i ft  Suppor t.Warp DrirP. Olher OPt ions 

IIHt TREK PrO!lru ... IXt . 82  fIl(NOOW 

STAR 1 6 or 32K 
• O N L Y  P I LOT - 1 9 . 9 5 

V I . l t  Tn. DUNGEON MAZE. 
Save Tne PRINCESS. Can 
You Escape A l i v e ?  On l y  
By US i n , C�r t . i n  Mag i c  

I t em. Found I n  The Maz e !  

6ft fIry illl 1ft l'bv .  82 RA I NBOW 
NEW MAZE 

i r.. 32K EX TENDED . :2  4. _ 

WATCH FOR OUR SOON-TO-BE- RELEASEO 
ALL-DI Sf� HI -GRAPH I C  SPY-ADVENTURE 

ED I TOR. 'll AJjCTI()I rm-mrassotl $ 1 4.9:5 

1Io.ld 'OU l i k" WI to M i l  YaIR 1If000r.? WI "'i l l ­
do it \l!I '  ron l tJ or C�i'_nt bII i l  

UII(JJIG for a .,.'tli. t ... _r.1 lfIl llll � 

f---- O R D E R  N OW ! ------t 
PltrliOn.ll i no Ott< k'!I AcaMItAltl Wi th III III i t il'll P"r; 011 

§ nft w u r e  
Lodi, OH 4 4 2 5 4 
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Software Rfllflew.�=========� 

'Cooling It' Is A Breeze 
With CoCo-Cooler 

I t  has just oceurred to me that I now have a minimum of 
six switches to turn onjusl lo get my CoCo up and running. l 
have to turn on the monitor, Drive 0 and Drive I ,  the 
mul ti-pak interface, the computer itself and CoCo-Cooler­
the subject of this review. 

Well, si. switches or not, since installing a CoCo-Cooler 
on our 4K turned 64K machine , I would hesitate to use the 
CoCo without it�reason heing that it very effectively covers 
all the air vents on the left side of the computer and, thus, if 
unused it  would ma"e the machine get even hotter tpan it  did 
prior to instaUation. 

Who needs a CoCo-Cooler? Let me tell  you, I practically 
had ta be hit in the head with a hoard to bec{)me convinced I 
did. You see, I'm not one who stays up nights worrying 
about replacing the SAM chip if it should overheat. And, 
�everal wee�$ ago when 1 noticed some weird stun happen-

-NEW! 
FROM THE PROGRAMMER'S GUILD 

-DEMON'S DEFIANCE 

Fresh from lh� fertile irnaginalio l'1 of BASiC Graphics Mastel-Fred 
Scerbo: DEMON'SDEFIANCE is a riot of color and (letion, Trapped by 
tM Demon's Energy

' 
Stlleld, the rebels tried desperately 10 blast tMir 

way 10 f r99dom but the W, ngQd Horror hovers overhead and fl?lgn$ 
down destruction, 
Who will emerge victnriou$f 

For 16K CoCo or 4)( MC10 . , . cassette $14,95 

TRI-PLANETARY HANGMANOIDS 

HANGMAN as you've never seen it Spt;tll the w?rd corre<:tly befQre �he 
Hangmanoids' KILLER SHIP can Pe 3GSembled .. If �ot, th� Nl'th h�$ 
doomed. Graphics, sound, top fun the way yot! IIkQ It. 

F"or 16K CoCo orAlS MC10 . . QRssette, $14,95 

SPECIAL I NTROD UCTORY PRICE 
BOTti GAME$ $25 

Specify (;ompt!te.-
send check, MO or VISA, Me # to: 

THE PROGRAMMER'S G UILD 
P.O. BOX 66 

. PET£;RBOROUGH, NH 03458 
(603) 924-6065 (COD add $3.(0) 
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ing on the sereen, 1 immediately blamed it on the disk 
controller which deserves most all of the blame it gets, 
exeept this time. 

Though the top of the machine was hot enough to cook an 
egg on, I eXhal!sted every remedy before !leciding that 
maybe-just mayhe- I might be suffering from that dread ­
ed malady "hot CoCo," (tacky, but irresistihle). Well, 
CoCo-Cooler cooled my machine apd my temper. 

As advertised, CoCo- Cooler takes about one minute to 
install; you just remove the protective st.rips covering the 
adhesive, align it with the side of the macpine, press i t  into 
place and pl�g it  into � wall outlet. That's it. The CoCo­
Cooler is contoured to fit snugly in  place and the adhesive 
WIll sure enough keep it there, once placed, so don't misalign 
it. 

In use, the Co Co, Cooler keeps things cool and calm 
inside Yllur machine, even if a "basket case" is pounding the 
keyboard. While I haven't gone to the extreme of placing 
thermometers inside and outside the CoCo to test CoCo­
Cooler�) effectiv�riess. the top of the machine is now cool to 
the touch whereas i t  had been markedly warm before. 
According to figures supplied by the manufactlirer, REM 
Indllstries� lnc'l in tests during which rOQm temperature was 
controlled at 80 dC'greC's� teIriper�ture readings were taken 
on the computet: case surface just abovf.' the power supply 
and, without CoCo- Cooiet. a 16K machine's temperature 
rose to 98 degrees while a 64K machine hit I 1 0  degrees. With 
CoCo-Cooler then attached, both machines cooled off 
rapidly in 1 5  minutes-and at the end of an hour the 16K 
machine registered 84 degrees while the 64 K. machine had 
leveled off at about 88 degrees. What more can you ask? 
Well, maybe a couple of things. 

WhIle I have no complaint about CoCo-Cooler 's effec­
tiveness, I dQ wish the fan was a bit quieter. True, it ma".s 
n o  more noise than my elcctric typewriter does-"but, then, I 
turn my typewriter off and on several times a day just so I 
don't hearthat, alb�it slight, extra noise Or feel the vibration. 
Personally, I think a smaller fan might do the jobjust �, well 
and perhaps � me. sure quiet¢:r. Both the fan housing and the 
fan blade itself are made of high impact plastic and offer 
little cbance of tiny fingers getting into the wrong place. All 
in the cause of conSl,lmer safety, however, I deliberately 
stuck my finger into the ran and. I'm glad to report, the blade 
stopped easily" 

While it poses no problem in my particular situation, I 
should point out thai the CoCo-Cooler does extend five 
inches out from the left side of the computer-about the 
same distance the disk controller juts out on the right side. 
This could possjbly pose a problem for those with compact 
installations-the very same people who are most likely to 
have overheating problems. 

All in all, CoCo-Cooler does exactly what it is supposed 
tod

·
o and it does have the professional look ot a q uality pieee 

of hardware that is designed t o  do a specific job as efficiently 
as possible. Individual circumstances wiU dictate whether 
vou uo or don't need a cooling ran for your CoCo, but, ;fyou 
do,  CoCo-Cooler lS as wekome as a cool breeze. 

{REM Industries, [nc'f 9410 "B't IJurline Ave., Chatsworth, 
CA 9BIl, $39.95) 

�Jim Reed 



Software R.lflflw.':=========� In addition to specifying the function, you have to specify 
the range of X and Z values to be shown on th� screen; these 
automatically determine the range of Y values. You can 
also, through the use of the Special Features Menu, control 
the y axis scale, the Z axis scalc, and the graphing resolu­
tion. Al1 these options make for a flexible and powerful 
graphing capability. You might have to try several different 
settings ofthe graphing parameters before you get the graph 
Just righ!. Fortunately. it's easy to do this; you can return to 
the menu at any time, erase the current grapp, change 
parameters, and start graphing again, all  in a few seconds. 
You also have the option of graphing more than one func­
tion on the same scr-;en. 

Mathmenu - A Cornucopia 
Of Mathematical Programs 

By Dr. David Finkel 

Do you salve mathematical problems in your job? Do you 
nccd hclp with yaur math hamcwarkTOr are you just inter­
estcd " in  exploring m4thematics? 1f YOll �nswered "yes" to 
any of these. then you ought to consiqer Malhmenu. from 
Inter+Aetion. As a mathematician (Dr. Finkel tcaches 
mathematic, and computer science at Bucknell U niversity.), 
I enjoyed using these programs; perhaps you will, too. 

Once you get a graph just the way you want it. you might 
like to save it. You can save graphs to tape or disk through 
the Special Features Menu, which guides you through the 
necessary steps, The Malhmenu package Comes with two 
sample graphs already saved, but I wasn't able to load either 
of them. However. the graphs I saved to tape myself loaded 
without &ny problems. One way to use this save to tape or 
disk featurc is for class demonstrations. You can spend all 
thc timc you need beforehand getting the graph to look the 
way you want, and then demonstrate the finished product. 
And, you can use it to impres> your friends. 

Mathmenu is a collection of 1 5  mathematical programs, 
ranging in size from about I K to over 9 K .  They are all 
well-writ

'
ten, vlell-documentcd, a nd�with a few exceptions 

mentJoned below�present mathematically valid approach­
es to solving problems. 

The most impressive of the programs is the surface plot­
ting program, 3 D PLOT, which draws high resolution plots 
afthree-dimensional surfaces an the PMODE 4 screen . The 
program begins with a menu of choices. One choice gives 
yOU several screens of information on how to usc the pro­gram. Another allows you to enter' the function to be 
graphed. You do this by entering Y as a function of X and Z 
in standal'!l Color Computer notati on, like Y = X'X + 

This 3D PLOT program is easy to use, clearly docu­
mented and very useful. I do have some suggestions for its 
Improvement, though. First, the axes are turned a round 
fro m  what's standard in math books. lJsually, three­
dimensional graphs are drawn with the Z axis going up, the 
Y axis going to the right, and Ihe X axis coming out at you. 
There"s no special reason for this arrangement, but it is SIN(X). . 

••••• • • ••••••••••••••••••• ••••• •••••••• 
BONUS: : •• r71 �\ ! II I '  Send for You r 
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standard; look in any calculus book. Malhmenu has the 
axes turned around. Also it has Y as a function of X and Z, 
instead of the usual Z as a function of X and Y .  Finally, it 
would help if there were more examples of how to use the 
various graphing parameters. This program has many pow­
erful options and some examples would help the novice 
learn how tp use them more quickly. 

In addition to 3 D PLOT, there are 14 other programs in 
this package. ['II describe them in less detail. 

2D PLOT works like 3D PLOT, bUI does two-dimen­
sional plotting. It's somewhat casier to use, since two­
dimensional plotting is simpler than three-dimensional plot­
ting. It also offers the save to tape Or disk feature. 

MATJUXOP and VECTOROP do matrix and vector 
calculations. on matrices up to size 8 by 8. and vectors with 
up to 20 entries. They perform all the calculat ions you might 
like: matrix sum, difference, and product; transpose, in­
verse, and determinant: and vector sum and difference. cross 
and dot prOduct, length of a vector, and angle between two 
vectors. The calculations are all done with good accuracy, 
subject to the· limitations of the Color Computer's numerical 
operations�about eight accurate places. Since matrix cal­
culations can involve a large number of individual calcula­
tions. the small round-off error from each one can accumu­
late and cause a significant error in the final rcsult. This is 
especially a problem if the matrix contains both very large 
and very small entries. Use the results from such c,dcIlIations 
with caution. 

There's an unfortunate bug i n  MA TRIXOP. lfyou enter 
a singular matrix-that is, one whose determInant ih 'Lero­
the program correctly identifies the matrix as singular. but 
then prints out a non-zero number for the determinant. The 
author assures me that this bug is being corrected, 

Two programs perform numerical calculus functions. 
NUM DIFN calculates .pproximatederivatives, and NU M IN­
TEG calculates approximate definite integrals. The deriVa­
tive at X is approximated by (F(X+h)-F(X))j h,  where h :  
.0000 I'X,  Because of this fixed formula for h, the approxi­
mation may be unreliable if the derivative or tlie value of X is 
large. NUMINTEG approximates the integral by S impson's 
Rule. In this program, you choose the number ofimervals, 
so you can make the approximation as accurate as you like. 

The program LSTSQRS finds the best fitting cUrve to a 
set of up to 100 data points. After you choose whether you 
want to fit a linear, quadratic, or cubic curve, the program 
displays the best fitting equation, according to the usual 
least squares calculations. If you want to do serious analysis 

of curve fitting problems, youl1 probably want more than 
this program offers: more kinds of curves, a graphics capa­
bility, and ways of examining how well the points fit the 
Curve. But LSTSQRS docs a good jo b of basic Curve fitting. 

There are two other programs that are a lot of fun, 
although it's hard to imagine practical applications for 
them. LGIIA D D  and LGIIMUL T add and multiply large 
numbers exactly, with no round-off error. LGIIADD han­
dles up to 100 digit numbers, and LGIIMULT up to 30 
digits. Whether or not you need to do calculations with 100 
place accuracy, it's nice to be able to, just to show off. 

There are six more programs that do fairly routine calcu­
lations. QUAD EQN finds t he roots of q uadratic equations, 
PRIME CK cheeks numbers up to one million to see if 
they're prime or not, BINOMEXPcaicuiates binomial coef­
ficients, BASECONV converts numbers from onc number 
system to another, for example from decimal to hex, RECT­
POL converts coordinates between the rectangular and 
polar systems, and R P Lallows you to use your Color Com­
puter like a Reverse Polish Logic calculatoL All these pro­
grams are easy to use, and perform their functionsaccurate� 
Iy. 

All the programs in Malhmenu, except for the graphing 
programs and RPL, allow you to print the results Qut On 
your printer. The graphing programs include instructions 
for lIsing your own screen print program io print out the 
graphs you've created. 

Throughout the package, the on-screen instructions are 
outstanding. Each program includes instructions explaining 
what the program does and how to use it. Clear prompts are 
given for entering the data, and for starting the calculations. 
The printed documentation is adequate, but would be 
improved with the addition of more e"amples, especially for 
the graphing programs and for RPL. 

And now for the big question: should you buy Math­
menu? First, the programs in Malhmenu are excellent. They 
provide a wide range; of useful mathematical functions in an 
easy to use formaL Second, the price is a real bargain for a 

package of 15 programs. The two graphing programs alone 
a re well worth the price. So, if you have uSe for even a few of 
these programs, for work or school or your personal inter­
est, you'lI get your money's worth from Mathmenu. 

(Inter+ ActiQn, III Ward. St., Dept. R, New Haven, CT 
0651', 544.95 Cor 16K �pe, 549,95 for 3lK disk, ECB) 

Datacomp Computer Systems, 35 Farmstead Aoad, Short H i lls, NJ 07078 (20 1 )  376-6093 
Call or write to order. Phones are answered 24 H rs./day. 7 days/week. 

TDP-l 00, 1 6  K from $269 C. ITOH Prowriter 851 0 NEW! PLANeT FURY 
1 00% TAS-aO Color Computer parallel printer. 1 20 CPS by DCS Software. 32K ext. basic 
compatible. Comes with a pair 3K buffer, hi·res graphics req'd. Just like Gravitar in the 
of Joysticks anc< a rom pack. 1 year warranty $395 arcade. Hi-res graphics, 6 colors. 

Color Computer parallel 
sound. Only $1 9.95 casselle. 

printer interface $6& We carry ALL Color Computer 

TR5-80 Color Computer Wabash Diskettes. 1 year 
software including Tom Mix, Spectral, 
Med Systems. Computer Ware, Datasot! 

(TDP) DiSk Drives warranty. CertifIed 1 00% 
Intracolor. and more. Up to 25% 

Drive O' $4 1 5  error free, w/hub rings. 
discount. Call for more i nfo! 

Orive 1 $245 SS/SD $ 1 7.50/box of 1 0  
SS/DD $ 1 9.95/box of 1 0  All equipment carries manufacturer� 

warranty. Prices do not include shippIng. 
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GI Sound Generator: Software 
Control For Complex Sounds 

By Tony DiStefano 
Rainbow Contributing Editor 

Last month's project was a practical one. This month 
we'l have some fun. How about making some 
interesting sound effects'! Well, 111 show you how to 

interface the General Instrument's programmable sound 
generator number AY-3-8910 to the Color Computer. The 
features of this chip according to Gl are: 

.Full software control of sound generation. 

.Interfaces to most 8-bit and 16-bit microprocessors. 

.Three independently programmed analog outputs. 
-Two 8-bit general purpose I / O  ports (AY-3-891 0). 
-Single +5 Volt supply. 
This Programmable Sound Generator (from now on, 

known as the PSG) is a LSI Circuit whieh can produce a 
wide var iety of complex sounds under software control. Its 
flexibility makes it useful in applications such as music 
synthesis, sound effects generation tone signalling and even 
FSK modems (with a little extra circuitry) . All of these 
sounds can be produced with just a few simple POKEs. 
leaving the processor free to d o  other tasks like calculating 
more sounds, updating the screen or doing graphic anama­
tion (in the case of arcade type games). One or two pokes can 
produce sounds that carry o n  for several seconds, or even 
eontinuously. 

This PSG is a register-oriented device. This means that 
communication between the processor and the PSG i s  based 
on the concept of memory-mapped 1/ O. The control eom­
mands are issued to the PSG by writing (POKEr or STAJ) to 
two memory loeations. The first location (memory mapped 
at bex address F F65) is to select whicb internal register you 
wish to aceess. The second memory location i5 for the data 
you wish to enter or retrieve and is at hex address FF64. All 
functions of the PSG arc controlled through 1 6  registers 
which once programmed, generate and sustan sounds on its 
own. More on how to program it later. 

Refer to List # 1  to get al l  the parts needed for thi, project. 
It is not hard to put together. but like any electronic project. 
eare should be taken when working with statie sensitive lC's. 

(Tony DiStefano is well known asan ear(v specialist in 
Color Computer hardware projects. He is one of the 
acknowledged experts on the "insides " of CoCo.) 
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Quantity 
1 
I 
1 
I 
2 
I 
I 
2 
I 
I 

Part # 
AY-3-8910 
74LSl 33 
74LS04 

74LS I 57 
16 PIN 
14 PIN 
40 PIN 
.01 UF 

10K OHMS 
PROJECT BOARD 

LIST # 1 

Desc 
PSG 
TTL 
TTL 
TTL 

SOCKET 
SOCKET 
SOCKET 

CAPACITORS 
RESISTOR 

RS # 276- 163 

With the schematic(Diagram I) in one hand and a solder­
ing iron in the other, it's time to put the board together. Start 
by getting the ground and H-Plus buses wired in. It is best to 
wire a ll the connections to the connector on the side of the 
board that has the lowest number. That's the side with the 
number one on the edge. The two buses run close to the edge 
connector, it wi ll be easier to connect [0. Refer to Diagram 2 
for the propcr layout ofthe sockets. The rest of the soldering 
IS quite straightforward. Follow the schematic and cross off 
each l ine after it's done. This will eliminate anv missed wires. 
When you are finished, clean the board in the'usua l manner. 
Cheek again the wiring with the schematic, remember that 
the Y'.r is not buffered and is not forgiving of wiring errors. 
A short can eause many headaches. When you're finished, 
insert the chips (remember pin I '8) and plug it in. Turn the 
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GI �RDGRAnnABLE SOUND GENERA1ER 
FOR lHE RADIO SHACk eoc 
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computer on, when you gel I he fa mil iar sign on, turn up the 
sound. type in and RUN this program . 

1 0  AUDIO ON 
20 POKE S H FFOI .SHIl4 
30 POKE &H FF03.&H3F 
40 S R  = &H FF65 : W D  = & H F F64 
50 POKE SR.RND( 1 5)-1 : POKE WD.RND(256)-1 

GOTO SO 
This shorl program will generate ramdom sounds. beeps. 

pops. and whistles in thc spoakcr of your TV. This is morc or 
less just a test to make sure that the circuit is working. (YOli 
will have to usc your imagination to come up with better 
software.) If you do not get any sound. check the wiring 
again; (his circuit does work. I have a working model right 
here in front of me. Here.,just put your ear a l ittle c10serand 
listen. Can you hear it') I told you it works. Okay, enough 
foolin' around. the following descriptions of the PSG arc 
excerpts taken from the GI product description manual. 

Sound Generating Blocks 
The basic blocks in the PSG which pr oduce the pro­

grammed sounds include: 
Tone Produce the basic square wave tone frequencies 
Generators for each channel (A. B. C) 

oisc Produces a frequency modulated pseudo ran-
GcncralOr dam pu lse width square wave output. 
Mixers Comhine the outputs of the Tone Generators 

and the Noise Generator. One for e{l.ch 
channel (A. B. C). 

Amplitude Provides the DI A Converters with either a 
Control fixed or variable amplitude pattern. The 

fixed amplitude is under direct CPU control; 
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Envelope 
Generator 
DJ A 
Converters 

Operation 

1 (,  NO. · 5V GN[I 
1(-1 '''tLSli� I' S 
l ('-;l: 1'1LSO'l 1'1 1 
H ·-li AY-3-� � I O  '1(' 1 
l C-'1 ''1LS IS1 I' 6 

the variable ampli tude is accomplished by 
using the output of the Envelope Generator. 

Produces a n envelope pattern which can be 
used to amplitude modulate the output of 
each M ixer. 

The three 01 A Converters each produce up to a 
1 6  level output signal as determined by the 
Amplitude Control. 

Since all functions of the PSG are controlled by the 
processor \Jia a series of register loads. a detailed description 
of the PSG operation can best be accomplished by relating 
each PSG function to the control of its corresponding regis­
ter. The function of creating o r  programming a specific 
sound o r  sound effect logically follows the control sequence 
listed: 

Operation 
Tonc G('n�'ralor Control 
Noisl' Generator Comrol 

M ix.:r Control 

Amplitude lonHol 

Envelop\,.' G.;ncrlJtol'" 
Cuntrol 

Tone Generator Control 

Registers 
RO·R5 

R6 
R7 

R I O-R I 2  

R I .l·R I 5  

Function 
Program tone periods, 
Prog.rilm noise period. 
Enabl� IOnC' andl or noisc 
on selected chan neb. 
Sdl"Ct "fixed" or "en\'clopc­
variable" amplitudes. 

Program cmC'lop<:' period 
and select cnv�lope paltern 

(Registers RIO,  R I ,  R2, R3, R4. RS) 
The frequency of each square wave generated by the three 

Tone Generators (one each for Channels A. B. and C) is 
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Fig. 3 D/ A CONVERnR OUTPUT 
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obtained in the PSG by first counling down the input clock 
by 16, then by further counting down the result by the 
programmed 1 2-bit Tone Period value. Eaeh 12·bit value is 
obtained in the PSG by combining the content, of the 
relative Coarse and Fine Tune registers, at:; illustrated in the 
foUowing: 



Coarse Tune 
Register 

R I  
R3 
R5 

Noise Generator Control 
(Register R6) 

Channel 
A 
B 
C 

Fine Tune 
Register 

RO 
R2 
R4 

''''' 

The frequency of the noise source is obtained in the PSG 
by first cutting down the input clock by 16 ,  then by further 
counting down the result by the programmed 5-bit Noise 
Period value. This 5-bit value consists of the lower 5 bits 
(B4-RO) of register R6. as illustrated in the fullowing: 

Noise Period 
Register R6 

Nor li·\nl H\>'MI P'I<\'Od !rtf') 
USlO to _Gelw.wor 

Mixer Control-I/O Enable 
(Register R7) 

Register R7 is a multi-function Enable register whicb 
controls the three NoiseJT one Mixers and the two general 
purpose I i  0 Ports. 

. 

The Mixers. as previously described, combine the noise 
and tone frequencies for each of the three channels. The 
determination of combining neither! either! both noise and 
tone freq uencies on each channel is made by the state of bits 
85·80 or R7. 

The direction (input or output) of the two general purpose 
I i  0 Pons (lOA and lOB) is determined by the state of bits 
B7 and £6 of R7. 

These functions are illustrated in the following: 

I 

Mixer Control-1/ 0 Enable 
Register R7 

" .. I at! .. '" 

F"� �1 110 _  � \ :::, 1  lIkMwlin.ttii 

C 

Amplitude Control 
(Registers RIO, R I l ,  RIl) 

I • I A I c • • 

The amplitudes of the signals generated by each of the 
three D/ A Converters (one each for Channels A, B, and C) 
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is determined by the contents of the lower 5 bits (B4-oo) of 
registers R IO, RH, and R 1 2  as illustrated in the fullowing: 

Amplitude Control 
Register 

R I O  
R l i  
R I 2  

Envelope Generator Control 
(Registers R13, R14, RIS) 

Channel 
A 
B 
C 

'-"bi'l "fixed" 
amphlud. 1. .... 

To accomplish the generation of fairly complex envelope 
patterns, two independent methods of control are provided 
in the PSG: first , it is possible to vary the frequency of the 
envelope using registers R \3 and R 14; and second, the rela­
tive shape and cycle pattern of the envelope can be varied 
using register R 1 5. The following paragraphs explain the 
details of the envelope control functions, describing first the 
envelope period control and then the envelope shape; "ycle 
controL 

Envelope Period Control 
Registers RH. R14) 

The frequency of the envelope is obtained in  the PSG by 
first counting down the input clock by 256, then by further 
counting down the result by the progrmmed 16-bit Envelope 
Period value. This 1 6-bit value is obtained in the PSG by 
combining the contents of the Envelope Coarse and Fine 
Tune registers. a s  illustrated in the following: 

Envelope 
Coarse Tune 
Register R14 

Envelope 
Fine Tune 

Register R13 

1$.Q>i EI'IWllnp;!l Pr",od IFill 
10 el''A'IIOpe GeneratOf 

Envelope Shape/ Cyde Control 
(Register R15) 

The Envelope Generator further counts down the enve­
lope frequency by 16. producing a 16-state per cycle enve­
lope pattern as defined by its 4-bit counter output, E3 E2 E I  
EO. The particular shape and cycle pattern of any desired 
envelope is accomplished by controlling the count palleru 
(count upi count down) of the 4-hit COunter and by defining 
a singlc-cyclc or repeat-cycle patcrn. 

This envelope shapel cycle control is contained in the 
lower 4 bit ( B3-BO) of register R 1 5. Each of these 4 bits 
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controls a function on the envelope generator, as i llustrated 
in the following: 

Envelope Shape/Cycle 
Control Aegister (Fl15) 

1071 .. ls·I .. lo,I .. I·,I"1 
NOT 

US£O E�::O"' I �:-L:= AtI� Otn.,bW 
�tlf!\J4' 

Df A Converter Operation 

S ince the primary use of the PSG is to produce sound for 
the highly imperfect amplitude detection mechanism of the 
human ear, the Df A conversion is performed i n  logarithmic 
steps with a normalized voltage range offrom I to I Volt. 
The spedfic amplitude control of each of the three Di A 
Converters is accomplished by the three sets of 4-bit outputs 
of the Amplitude Control block, while the Mixer outputs 
provide the base signal frequency (Noise and/ or Tone). 

(Reprinted by permiSSion. courtesy General Instru­
ments/Microelectronics) 

!\vLSAV-A-BYTE ..J\ introduces - V 
BATTERY BACK-UP �or 32K164K CoCo Memory' � 

Never agaln experience 1hat awful fear-Dr worse yet, Ihe 
frustrating rea1ity�of losIng minutes Or hours of entered 
data/text before it's stored away on tape or disk. SAV-A· 
BYTE giviiS you th� <:onfld�nt a"Ul'anc� rhat all your data 
that you have so painstakingly entered wit! be preserved dur 
ins any AC power disturbance. You just resume mputllng at 
Ihe same point you were so rudely interrupted when power 
returns. 
FEATURES: 

'Absolutely no change. to your CoCo 
-Circuitry contained in ROM-port cartridge 
-ON-OFF switch on cartridge, with LED Indicator 
.Over two hours support time during power 

failures 
-External battery connected via cable 
-Battery charging from Coco power suppty 
.Plug-and-Play Installation 
-Optional ribbOn cable bus extender 

i' '+ !v-only memory) 
Master Card or Visa 

Welcome 
<011 803-356-2398 
or send checks or MO's to: 

SAV·A·BYTE 
2857 Emanuel Church Rd. 
W. Columbia. S.C. 29169 

ONLY $89. Include • 
rechargeable battery ($99. wlbu. ext�nder option) 
S.C. reSidents add 40'/0' tax 

90 Day Warranty 
10 Day Return Privilege 

·Dealer inquiries welcome-



B low By B low Account 
Of An Emerg i ng 
Combat System 

By Bill Nolan 
Rainbow Contributing Editor 

Welcome to the Dragon's Byte, As mO�I of you 
know. this is a column aboul u.sing your compute.r 
to aid you in the playing of fanlasy rnle-playing 

games. Every few months I repeat the fol low ing informa­
tion, so if you m issed it, here-'s your chance. Fantasy role­
playing games-such as Dun1{emu and Dra!(ons. Rum'­
quest. Tunnels and Trolls, or Worlds of Wonder--un: not 
computer games. They are also not board games. What they 
are is a separate lype of game in which the players each try 10 
assume the personality of a made up character and act out 
thei r  part in some son of adventure. 

Just as the term "fantasy role-playing game" implies , 

participa nts arC playing a role in some sort of fantasy. 
Children (we were all children) play simple versions of these 
games and call them "cops and robbers" or "cowboys and 
I nd ians. "The adult versions are the same in concept. but arc 
far more complex, The rule books a ll appear to have been 
written by former legislators, and make about as much sensc 
as the tax laws. I n  rhis column we strive together to get help 
from our computers as we play our favorite fantasy game. 

The programs here are not games. They are programs 
designed to simp lify and speed up some of the more ted ious 
parts of playing these very enjoyable games. 

Enough of that. For the last two months, we have been 
working on a computerized combat system. In doing this we 
have examined some ways to make the not very random 
RND unpredictable, and we have looked at the reasons for 
putting a combat system on the computer. We have also 
determined the major things we want the system to do for us . 

I f  you missed this column in J uly or August, you will want to 
get those issues and read them, because a lot of the back­
ground for what we are doing this month was presented 
there. 

Included this mo nth you will find a program. This is not 
the whole combat system quite yet. but the program works 
fine as is. I n  future columns we will be adding some things 10 

(Bill Nolan is a principal in Pric.'c�v-Peur SoJh1lare. 
OM's a week(y I(ame of Dungeons & Dragons, and 
leach,>s Programming In BASIC al a local collel(e.) 
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it, but we will try not to ehange much of this found.t ion 
program, After all ,  I don 't want people , i tl ing at their key­
boards: cursing me. 

You will sec that the program has five ma in seclion!i, and 
five choices on the main menu. Contrary to what you may 
believe, this was actually pJann\!d. and was not a coinei­
dence. Line numbers from 0 to 999 are used to set up rhe 
program. Lines from 1000 to 1 999 arc used to save a nd load 
i n formation, those from 2000 to 2999 arc for editing charac­
ter, those from 3000 to 5999 are reserved to handle the 
combat itself. and the li ne. from 6000 to 6999 arc for looking 
at the information about each character. 

I n  add it ion to this, we have lines from 7000 to 7999 whIch 
we usc for subroutines, and lines beginning at 1 0000 for 
DA TA statements, In many cases , as you can sec bclow, we 
don't need all those l ine number-s, bUl  starling each sect ion 
on an even progrum also Kc:eps. track of the curren I hit points 
of each fighter and tells you when someone is down . When 
one side of a combat is down, it skips over that one in the 
future, The program tells you what round you are in, and 
after every round it  gives you the option of breaking off the 
combat . 

Lines )000 to 3050 find 0111 how many combats there will 
bc� who is involved in each . what weapon they arC using, and 
whether it has any magical plusses, I n  line )050, the round 
counter "Re" is sct to I .  

Thecombat loop starts i n  line 3060, and the values needed 
to h it are figured in lines )085 and 3090, This is figured like 
this: (base chance) - ( Ievel - I )  - (class bonus) - (weapon plus) 
- (strength bonus) + or - ( magical adjustment) + ( 10 _·oppo­
nent's armor class) + (opponent 's speed bonus) + «oppo­
nent's level - 6) + opponent's class adjustment) - ((fighter's 
levcl - 6) + lighter's class adjustment). Sec, nothing to it! 

Once it ("it" is the computer) knows the numbers needed 
to hit, it either rolls the dice or has you input the resu lts, This 
is done in line; 3 1 20 to ) 1 60. I n  line 3 1 70, the program 
figures the ini t iative . This is based on the d ifference between 
the number needed ", hit and the actual roll, so if I need a 1 0, 
but rol l a 20, and you need a 4, but roll a I S, then you have 
initiative. because your difference is greater. 



Lines 3200 to 341 0  eompute the results of that combat 
fOund, and line 4000 recycles the whole thing, Keep in mind 
that in doing their jobs these line numbers call OUt to subrou­
tiries from time to time. These subroutines arc located in 
lines 7000 to 7500, and I will cover each of them in a 
moment. 

Lines 6000 to 6100 simply print out each combatant 
stored in the file one after the other. 

Line 7000 gets a single number from the keyboard within 
the range of I to Xx, with XX being set in the line that calls 
the routine, It also helps out the random a bit, and then 
returns the number in the variable K, 

Line 70 10 just waits for any key to be pressed and then 
returns, as in "PRESS ANY KEY TO CONTINUE." 

Line 7 1 00 gets "Y" for yes or "N" for no from the key­
board and then returns, 

Line 7200 prints an error message if you try to hold a 
combat and have less than two combatants available. 
Remember, it takes two to make a fight, 

Line 7300 gets the weapon damage multiplier for those 
natural combatants using natural weapons like teeth, claws, 
or tails, Your best bet here ls to look at line 100 10, which has 
the weapon data. The number fol lowing each weapon is its 
multiplier� so if you know what the natural attack �an do as 
compared to some number, it is mueh easier to keep track of 
where everything is located. It is more than a little embara,s­
ing to get lost in your OWn program. 

What we are going to do this month is go through the 
program section hy section, so yon can see what is done 
where, That way, if you don't like something, you'll know 
where to  go to change it. Fantasy games are very personal, 
and the si7,e orthe original rules is exceeded only by t he size 
of the changes made by the average group of players. 

The first part is pretty standard. Lines 1 0- 1 7  set up the 
arrays and read some DA TA into them. As you can see, we 
are using several one and two dimension arrays, and one 
array of three dimensions, Line 20 prints the menu of choi­
ees, line 30 gets your choiee, and line 40 branches to the 
section you have chosen, The block of lines from 1 00 to 270 
asks you to input aU of the necessary information about a 
potential combatant. This could be either a charaCler o r  a 
monster; and when you have input the information) the 
program returns you 10 the menu. The variable CC (Control 
Counter) is used to keep track of how many combatants are 
in the file, and that array��· M$-is dimensioned to hold 3 L 
We are keeping track of name, class, combat adjustment, 
level, strength adjustment, speed adjustment� number of 
attacks, base hit points, current hit points, magical adjust­
ments (not including weapon adjustments, which are han­
dled elsewhere), and armor class. By the way, the program 
does not trap out multiple uses of the same name. Sinee the 
searehes are hy name, and since they stop searching as soon 
as they find the target name, you must be careful not 10 u se 
the same name twice. 

The area from 1000 to 1 1 30 is used to save or load data, I t  
is currently set u p fordisk, and if you are using tape, you will 
have to make some changes, To starl with, you will have to 
change every "# I" to be "/1-1 ," because the disk is device I .  
while the tape i s  device - I .  Also, you will have t o  change the 
WRITE iu lines 1055 and 1 070 to PRINT. After you have 
input all of your characters and monsters, you should save 
them to disk or tape before continuing. Be MIre you have a 
disk in the drive or a tape in the recorder with play and 
record pre&sed before trying to save, or you may lose your 
data, If you ever bomb Qut of the program, you can usually 

recover your data by immediately typing GOTO 20 and 
ENTER. This should put you back into the menu. 

As we said above, lines 2000 to 2 1 40 are used to change a 
single data ilem about a character or monster. If you want 
the cha nge to be permanent, you will have to save your file 
again. 

That brings us to line 3000, and a sudden increase i n  
complexity, The program will hand le nine combats a t  the 
same lime, with two participants in each. The same comba� 
tant can be involved in more than one of these combats. The 
program figures the number needed 10 hit, the initiative, and 
the damage. It gives you the option of letting i t  roll the dice 
or having you roll them and enter the values. This is impor­
tant. as many garners (myself included) like to roll the dice 
themse lves. The weapon, you can easily figure oUl a suitable 
multiplier. For exa mple, a two-handed sword has a multi­
plier of 1 .5, so if you think a particular dragon's hi •• (byte?) 
is twice as bad as the sword, give i t  a multiplier of three. If 
you don't like the damage you are getting, change all the 
multipliers, 

Lines 7400 and 74 1 0  roll the combat dice if you select that 
option. 

Line 7500 checks to see if you want to break off the 
combat. Notice that this subroutine calls to the subroutine 
in l ine 7100. 

The subroutine at 7600 is used to run a check when one of 
the combatants is down, Since the combatant may be 
involved in more than one meelee, the program checks to see 
if there are any others involving this name. If any are found, 
a " 0" is inserted in the array "F" at that number. A " I "  in 
array "F" ind icates a fight in progress. 

Well, I guess that about covers the program on a line by 
l ine ba,i,. The actual use of the program is pretty simple. 
Once you have typed it in and have all  those nasty typos 
corrected , RUN the program. The first thing you will see is 
the menu, and your first selection should he "ADD A 
COMBATANT." You can't use arty of the other options 
until you have put at least a couple of combatants into the 
file, so get out a couple of your favorite character sheets and 
type in the information as the program asks for it. 

Once you have your characters and monsters in the file, 
save the file to tape or disk. If you don't do this, you'll be 
sorry, 

Now you can examine your file, edit a parlicular combat­
ant, ur try out a combat . I think you will find the program to 
be pretty much self-prompting, and wherever possible, I 
have t ried to trap out bad inputs. 

Next month we will be working on some expansions and 
improvements to this program. We will surely add fumble 
and critical hit tables, and 1 have some other ideas I think 
you'il like as welL In  the meantime, if you have suggestions 
or comments. let me know. If you find any bugs (heaven 
forbid!), immediately swear your most sincere vow of 
secrecy and call me so 1 ean fix it. � ____ ...... 

140 __ 024E 
1060 _051 8  
3030 _OSSE 
3092 _08138 
3300 _ _  1038 
6100 __ 13A3 

The listinK: END _ _  1713 
10 CLS: X =RND ( - T I MER ) : D I MM$ ( 30, 1 0  
) , W$ ( 1 3 , 1 ) , C$ ( 1 0 ) , C I $ ( 9 , 2 , 3 ) , F ( 9 
) , WP ( 9 , 2 J  
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1 5  FOR k-g TO 1 0 : REAO C. ( � ) : NE X T  
� 

1 7  FOR X - I  TO 1 3 : READ W$ ( X , � ) : RE 
ADW$ 0 ( ,  1 )  : NEXT X 
2� CLS : P R I NT@46, " MENU" ;  : P R I NT@ I �  
2 ,  " 1 .  ADO A COMBATANT " ;  : PR I NT @ 1 8  
6 , " 2 .  SAVE OR LOAD DATA " ; : PR I NT@ 
230, " 3 .  ED I T  A COMBATANT " ; :  PR I NT 
@294 , " 4 .  COMBAT SECT I ON " ; : PR I NT@ 
358 , " 5 .  ExAM I NE COMBATANTS " ; : PR I  
NT@422 , " YOUR CHOICE? ( 1 - 5 )  " ;  : K$­
I NKi::Y$ 
30 X X-5 : GOSUB 7f!lf!lf!l 
40 ON K GO TO I f!l0 , 1 00 0 , 2000 , 3000, 
of!lf!lf!l 
1 00 CLS : PR I NT@3 4 ,  '' '' ; : I NPUT "COMBA 
TANT ' S  NAME " ! X $  
1 20 CLS : PR I NT : PR I NT "  1 .  F I GHTE R "  
: PR I NT " 2 .  TH I EF " : PR I NT "  3 .  CLER 
I C " : PRINT" 4. MAG I C I AN " : PR I NT : PR 
I NT : P R I N T "  KEY YOUR CHO I CE ( 1 -4 )  
" : K$=I NKEY$ 
1 30 X X= 4 : GOSUB 7000 
1 35 M$ ( CC , 0 ) =X $  
1 40 ON k GOSUe 1 50 , 1 60 , 1 70 , 1 80 : G  
OT0200 
1 50 M$ ( CC ,  1 l = " F I 6HTER " : M$ ( CC , 2 ) =  
" o " : RETURN 
1 60 M$ I CC , I ' = " TH I EF " : M$ ( CC, 2 ) . " 3  

1210 E .  Colonial Drive " Orlando. Florida 32803 

J FD- COCO DISC SYSTEM- $ 439. 

DISK DRIVES $260 
with 

POWER SUPPLY & CASE 

64K RAM $59.95 
One Drive Disk cable . . . . . $19.95 
Two Drive Disk cable . . . . . $29.95 
Shipping and Handling Extra 

Voice: 305-894-1887 = . 
Data: 305-894-1886 �;��C, & 
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" : RETURN 
1 7� M$ ( CC , l ) = " CLI::R I C " : M$ ( CC , 2 ) "" " 
2 " :  RETURN 
1 80 M$ ( C C ,  1 )  = " MAG I C I AN " :  M$ ( C C ,  2 '  
= " 111" : RETURN 
200 CLS : P R I NT@34 , C$ 1 3 ' ; : I NPUT M$ 
( CC , 3 '  

2 1 0  CLS : PRI NT@34 , C$ ( 4 ) ; : I NPUT M$ 
( CC , 4 )  

220 CLS : PR I NT@34 , C$ ( 5 ) ; : l NPUT M$ 
( CC , S ) 
230 CLS : PR I NT@34 , C$ ( 6 ) ; : I NPUT M$ 
( CC , O ) 
2410 CLS: P R I NT@34 , C$ ( 7 ) ; : I N PUT MS 
( CC , 7 ' : H$ ( CC , 8 l =M$ ( CC , 7 '  
250 CLS : PR I NT@34 , C$ ( 9 ) ; : I NPUT M$ 
( CC , 9 )  

260 CLS : PR I NT@34 , C$ ( 1 0 ) ; : I NPUT M 
$ ( CC ,  1 0 )  
2710 CC=CC + l : GOTO 20 
1 01210 CLS : PR I NT : PR I N T "  DO YOU WAN 
T TO SAVE OR LOAD? " : PR I NT : PR I NT "  

PRESS ' S ' OR ' L ' . " : K$= I NKEY$ 
1 0 1 0  J $= I NKEY$ : I F  J $ ( > " S "  AND J $  
<: > " L "  THEN 1 0 1 0  ELSE SOUND 1 50 , 1 
1 020 I F  J $"' '' L '' THEN PR I NT : PR I Nt "  

LOAD I NG W I LL ERASE CURRENT " : PR I  
NT" MEMORY .  ARE YOU SURE ( Y/ N l " 
: K$= I NKEY $ : ELSE GOTO 1 040 
1 030 K$= I NKEY$: 60SUB 7 1 00: I F  K$= 
" N "  THEN 20 
1 12140 IF J$"''' L '' THEN 1 1 00 
1 050 0PEN " 0 " , tl l , " COMBAT " 
1 055 WR I TE I U , CC 
1 060 FOR X =0 TO 20 : FOR Y=!1I TO 1 0  
1 070 WR I TE # l , M$ ( X , Y ) 
1 080 NEXT Y , X : CLOSE I : GOT021O 
1 1 00 0PEN" I " , tt l , " COMBAT " 
1 1 135 I NPUT I n , CC 
1 1 1 0 FOR X =0 TO 20 : FOR Y=@ TO 1 0  
1 1 20 I NPUT tl l , M$ ( X , Y ) 
1 1 30 NE XTY , X : CLOSE l : GOTO 20 
2000 I F  CC=lll THEN GOTO 6 1 00 ELSE 

CLS : PR I N 1 : P R I NT " E D I T  WHAT COMB 
ATANT " : PR I NT "  " ; : I NPUT S$ 
2 0 1 13 FOR X=0 TO CC-l : I F S$=M$ ( X ,  
0 )  THEN 2 1 00 ELSE NEXT X 
2020 CLS : PR 1 NT " F I LE NOT FOUND " : F  
OR X = 1  TO 1 000 : NE X T  X : 60TO 20 
2 1 1210 CLS : FOR Y=@ TO 1 0 : P R I NT STR 
1; ( y )  ; u .  U ; C $  ( Y )  ; II .: n ;  H$ ( X ,  Y )  : NE 
XT Y 
2 1 1 0 PR I N T : PR I N T " I NPUT THE NUMBE 
R TO ED I T " : P R I NT 
2 1 20 I NPUT Z :  I F  Z < 0  OR Z >1 0  THEN 

2 1 20 ELSE SOUND 1 5 0 , 1 
2 1 3i'1 CLS : PR I NT " COI'lBATANT = " ; M$ (  
X ,  Ill) 
2 1 4121 PR I NT : P R I N T "  YOlt ARE CHANG I 
NG " : PR I N T "  " ; C$ ( Z ) : PR I N T : P R I N T "  



ENTER NEW I NFORrlAT ION" : I NPUT" '" 
I'I$ ( X , Z ) : aOTO 2£1 
30£10 CLS : I F  CC(2 THEN GOTO 720S 
ELSE PR I N T : PR I NT "  HOW MANV CDrlBA 
TS? ( 1 -9 )  n : K.=INKEV. : X X"9: GOSUB 

7B00 : NC-K : FOR X J = l  T O  9 : F ( XJ ) =£1 
: NEX T :  FOR X J = l  T O  NC : F ( XJ ) - I : NE X  
T 
3£11£1 FOR X-I  TO NC : FOR V- I T O  2 
3£12£1 CLS : PR I NT : PR I NT "  COMBAT .'" 
X : PR I NT : PR I N T "  WHO 19 COMBATANT 
." , V : I NPUT" " ; X. 
3£13£1 FOR Z-£1 TO CC-l : IF X.=I'I$ ( Z ,  
£I) TH�N C I . ( X , V , £I ) =X . : C I . ( X , V , 3 )  
-STR. ( Z )  : ELSE NEXT Z : PR INT "NAI'IE 
NOT FOUND" : FOR XJ-l TO l£1£1S : NEXT 

XJ : GOTO 3£12S 
304S CLS : PRI NT X. : PR I NT : FOR Z - 1  
TO 1 3 : PR I NT STR. ( Z n " .  " I W. ( Z ,  £I )  
: NEXT Z :  INPUT " . CHOOSE WEAPON ( 1 -
1 3 ) " , WT : IF WT< 1 OR WT > 1 3  THEN 30 
4S EL� C I . ( X , V , I ) =W. ( WT , 0 ) : C I $ ( 
X , V , 2 ) =W. ( WT . l ) : IF WT- 1 3  THEN GO 
SUB 73£10 
3S45 CLS : PR I NT : PR I NT "ENTER W�APO 
N' S PLUS T O  H I T " :  I NPUT" " ; WP ( X ,  V 
) 
305S NEXT V , X : RC=l 
306£1 FOR X-I TO NC: CLS : I F  F ( X ) =£! 

THEN NEXT X : 60TO 2£1 
3£17£1 PR INT"COMBAT . " ; X ; " ROUND 

. " ; RC : PR INT". 1 COMBATANT I S  " ;  
C I $ ( X , I , " ) : PR I NT " .  2 CO/1BATANT I 
S " , C I . ( X , 2 , £I ) 
306£1 X l=VAL ( C I $ ( X , l , 3 » : X2=VAL ( C  
I .  < X ,  2 ,  3 »  
3"65 HI -22- ( VAL ( M. ( X l , 3 » - I ) - ( VA 
L ( M. ( X 1 . 2 » ) -WP ( X . l ) - ( VAL (M$ ( X l ,  
4 » ) - ( VAL ( M$ ( X l . 9 » ) + ( I £1- ( VAL (M$ 
( X 2 , 1@» » + (VAL (M$ ( X2 , S » ) + « VAL 
( M$ ( X2 , 3 » -6 ) + (VAL (M. ( X2 , 2 » » - ( 
(VAL (M. ( X l . 3» -6 ) + ( VAL (M$ ( X l , 2 » 
» 
3"67 I F  H l ( 2  THEN H l =2 ELSE I F  H 
1 >30 THEN H I -3£1 
3£190 H2=22- ( VAL ( M$ ( X 2 , 3 » -I ) - ( VA 
L ( M$ ( X 2 , 2» ) -WP ( X , 2) - (VAL ( M. ( X2 ,  
4 » ) - (VAL ( M. ( X2 , 9 » ) + ( 10- (VAL (/1$ 
( X l , 1 0 » » + ( VAL ( M$ ( X l , 5 » ) + « VAL 
( M$ ( X l , 3 » -b) + (VAL ( M$ ( X l , 2 » » - ( 
( VAL ( M$ ( X2 , 3 » -b ) + ( VAL ( I'I$ ( X2 . 2 »  
) ) 
3092 IF H2(2 THEN H2=2 ELse I F  H 
2)30 THEN H2=30 
3 1 £1" PR I NT" " ; C I $ ( X , I , 0 ) , "  NEEDS 
" ; H l ; " TO H I T "  
3 1 1 £1  PR I NT "  " , C I $ ( X , 2 , 0 ) ; "  NEEDS 
" , H2 , "TO H I T "  
3 1 20 PR I NT "  WANT M E  TO ROLL THE 
DICE? " : K$=I NKEV$: GOSUB 7 1 00 :  IF K 

..... V.. THEN 74011.1 
3 1 3" PR I NT "  " ; C I . ( X . l . ") I '' ' s  ROL 
L" I : I NPUT R l  
3 1 40 PR I NT "  " ; C I. ( X , 2. " ) J " ' S  ROL 
L " ;  : I NPUT R2 
3 145 R I -R l + 1 : R2-R2+1 : IF ( Ri -Hl ) "  
( 0  AND (R2-H2 ) -(0 THEN PR INT" NE 
ITHER H I T " : OOTO 411.10£1 
3 1 50 I F  ( R I -H l » £I  THEN PR I NT " " 
I C I . ( X , I , " ) ; - H I T .  " : D l = I NT « R l ­
H l ) *YAL <C I . ( X , I , 2 » ) 
3 1 6S I F  ( R2-H2» S THEN PR I NT " " 
I C I $ ( X . 2 , S ) , "  H I T .  " : D2'"'INT ( (R2-
H2 } *VAL (C I . ( X , 2 , 2} »  
3 1 70 I F ( R l -Hl } ) ( R2-H2) THEN 1 - 1  
ELSE I F  ( R l -H l ) « R2-H2 ) THEN 1-2 

EL� 1-3 
3 1 60 ON I GOTO 32SI1.I , 330". 3400 
32"0 PR I NT "  - I C I$ I X , l , 0 ) ,  n HAS I 
N I T I AT I VE " : PRINT" " ; C I $ ( X , I , i!I ) , "  
' S  DAMAGE I S- I D 1 : XJ-VAL (MS ( VAL ( C  
I S ( X , 2 , 3 » , 8 » : XJ-XJ-D l : M$ ( VAL ( C  
I $ ( X , 2 . 3 » . B ) ,",STR$ ( X� ) : I F XJ-(£1 
THEN PR INT" " C I $ ( X . 2 , 'H I "  IS DOW 
N " : F ( X ) =" : JJ$=C I $ ( X , 2 , S ) : aOSUB 7 
60£1: GOTO 4090 
32 1 0  I F (R2-H2» S THEN PR INT" " , C  
I $ ( X . 2 , 9 ) ; '' ' s  DAMAGE I S " ; D2 :  XJ=V 
AL (M. ( VAL (CI S ( X , 1 . 3 » , e » : x�·XJ-

�Jv!_ ;1 ... �I: ADVANCED MATH PROGRAMS 
thff- for 

ENGINEERS . PHYSICISTS . STUDENTS 
FUNCTION GRAPHING MODULE 16K EXT-$19.95 

, HIGH RESOLUTION GRAPHS 
, GRAPH ANY FUNCTION - 4 AT ONCE 

, PARAMETERS EASY TO CHANGE 

, AUTO SCALING OPTIMIZES GRAPH SIZE 
, FIND AND COMPUTE FUNCTION VALUES & 

ZEROS 

, INTERSECTION OF FUNCTIONS 
, COMPLETE MANUAL -- PROGRAM ON TAPE 

CALCULUS MATH MODULE 32K EXT-S34_95 

, STARTS WITH THE GHAPHING MODULE 

, LOAD UP 9 FUNCTIONS AT ONCE 
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, NUMERIC INTEGRATION & DIFFFRENTIATION 
, COMPOSITE AREAS 
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D2: MS (VAL ( C I S ( X . 1 . 3» . B ) aSTRS ( XJ 
) :  I F  X,J-< III' THEN PR J NT .. " , CJ S I X ,  
1 , 111> ; "  I S  DOWN" : F ( X ) -0: JJS-C X S ( X  
, 1 . 0) : BOSUB 7b111'1iJ : GOTO 400111' 
322111' BOTO 4fHIe 
3300 PRINT" " I C I S < X . :iZ. fiJ) . "  HAS I 
NITIAT I VE " :  PR I NT" .. ; () I S  ( X .  2, 0 )  • " 
' S  DAMAGE I S " ; D2: XJ -VAL ( M1 H VAL I C  
I S ( X , l . 3 » . S » : XJ-XJ-D2 : M. ( VAL ( C  
J . ( X , 1 , 3 » . B ) .STRS ( XJ ) : I F XJ-<e 
THEN i"RINT" " C I S ( X , l . I!I) � "  IS DOW 
N" : F  I X )  =0: JJ.=C J .  ( X ,  1 , 0 ) : BOSUS 7 
60111': BOTO 4000 
3310 I F ( R l -H 1 » 0 THEN PRI NT "  " I C  
I. ( X , 1 , 0) J " · S  DAMAeE I S " , D l : XJ=V 
AL (M. C VAL (C I . ( X , 2, 3» , B » : X,J-X,J­
Dl : M. ( VAL CC I . ( X , 2, 3 » , B ) =STR. ( X J 
) : I F XJ=<e THEN PRINT " " I C I . ( X ,  
2, 111' ) , "  I S  DOWI\I " : F I X ) -0: JJ.=C I . ( X  
, 2, 0 ) : SOSUS 76ee: GOTO 4000 
3320 BOTO 4000 
3400 PR I NT" S I MULTANEOUS I N I T I AT 
I VE " : PRINT" " ' C I . ( X . l . QI ) , " ' S  DAM 
AGE I S " J D 1 : X J-VAL I MS ( VAL ( C I S ( X . 2  
, 3 » , S» : XJ=XJ-D 1 : M. ( VAL ( C I. I X . 2  
, 3» , B) =STR. ( X J ) : I F XJ�<QI THEN P 
R I NT" " C I S ( X , 2 , 0) , " I S  DOWN" : F ( X )  
-0: J JS=C I S I X . 2 , 0) : GOSUB 7600 

TRS-BO COLOR BASIC 
by B08 ALBRECHT 
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John Wiley & Son. $9.95 
605 Third Ave_, New York, NY 10158 
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This bOOk is specific to the TRS-ao Color Computer with 
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Please add $2.00 shipping end handling. California rssldents � 
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34 U I  I F  ( R2-H2) >0 THEN PRINT" " I C  
I . ( X , 2 . fiJ ) I '' ' S  DAMAGE I S " I D2 : XJ-V 
AL (M. ( VAL ( C I . ( X . 1 , 3 » . S» : XJ-XJ­
D2: MS ( VAL ( C I . ( X , l . 3 » . 8 ) -STR. ( X J 
) :  I F  XJ-<fJ THEN PR I NT M " ; CI . ( X ,  
1 , 111') I "  I S  DOWN " : F ( X ) -fJ: JJ.-C I . ( X  
, 1 , 1!I ) : GOSUS 7000: BOTO 4000 
4111'00 PR I NT" PRESS ANV KEV " : GOSUS 

7fJ 10: NEXT X : RC�RC+l : X8-Ql : FDR X9 
-1 TO 5 : XB-XB+F ( X9 ) : NEXT X9: I F  X 
8-<8 THEN 28 ELSE BOSUB 750111': I F 
Ks=uN" THEN 28 ELSE 3Q161iJ 
6000 I F  CC-QI THEN 6 1 00 ELSE FOR 
X-0 TO CC- 1 : CLS 
6fJl £1  FOR y ... fJ TO 1 0 :  PFU NTC$ I V ) ; "  
- " I M$ ( X . V ) : NEXT V : PR I NT : PRINT"P 
RESS ANV KEV " : K$" I NKEVS : GOSUB 7£1 
lQ1: NEXT X : GOT02£1 
6 1 Q18 CLS: P R I NT " F ILE EMPTV" : FOR X 
= 1  TO 1800: NEXT: GOTO 20 
7880 K$=INKEV$: K=VAL I KS ) : I F K< l 
OR K > X X  THEN X-RND (IiJ) : GOTO 700111': 
ELSE SOUND 1 30 , l : RETURN 
7Q11Q1 I F  I NKEV ...... THEN 701Q1 ELSE 

SOUND 150, l : RETURN 
7 1 00 K.= I NKEY. : I F K.< >"Y" AND K. 
< > "N" THEN 7 1 00 ELSE SOUND 1 50, 1 
: RETURN 
720111' PR I NT " YOU MUST HAVE 
T TWO COMBATANTS I N  
E TO HAVE A COI'1BAT" : FOR 
1 00fJ : NEXT: BOTO 28 

AT LEAS 
THE F I L  
X=l TO 

73fJQI CLS : PR I NT : PR I NT" NATURAL WE 
APON. INPUT WEAPON DAMAGE MUL 
T I PL. I ER . - : INPUT" " , C I S ( X , Y , 2 ) : RE 
TURN 
7400 R 1 =RND ( 30 ) : PR I NT" U ; C I S ( X , 1  
, fJ } f  '' ' s  ROLL " ; R l  
74 UI R2-RND (30) : PR I NT" " I C I S ( X , 2  
, £I ) ; •• , S ROLL." , R2: GOT03 145 
75fJ£I CLS : PR I NT : PR I NT "  ANOTHER CO 
MBAT ROUND? ( Y / N ) " : K$= I NKEYS: GOS 
UB 7 1 0111': RETURN 
7600 FOR J l =1 TO 9 : I F  C I $ ( J l , J 2, 
0 ) =JJ$ OR C I $ ( J l , 2 , 0 ) =JJ$ THEN F 
( J  1 )  =1iJ 
7610 NEXT J l : RETURN 
1 0000 DATA NAME, CLASS, COMBAT ADJ 
USTMENT , LEVEL. STRENGTH ADJUSTMEN 
T . SPEED ADJUSTMENT , NUMBER OF ATT 
ACKS , NUMBER OF H I T  POINTS, CURREN 
T H I T  POINTS, PLUS OR M I NUS FOR M 
ABI C , ARMOR CLASS 
1 00 1 0  DATA SHORT SWORD. 1 , LONG SW 
ORD, l . 2 , TWO-HANDED SWORD , I . 5 , DAG 
GAR, . 5 , MACE . l , LONG BOW, I , CROSSBO 
W , 1 . 2 , AXE, I , SPEAR • • 7 , SL I NG , . 5 , HA 
ND AXE , . 6 , FL A I L , . 9 , NATURAL WEAPO 
N , 0  



Softwar. Rew.w':::::::::::::::::::;;��� 

Talking Speller 'Works' -
But Is It Worth Using? 

Superior Graphic Software's Talking Speller is a drill 
program using voicc playback througb the television moni­
tor to preview a set of spelling words, dictate thern to a 
student, prompt corrections and compute the student's test 
score. I t  requires 16K of memory, but Extended Color 
BASIC is not required. When loaded from cassette, the menu 
shows two program options. 

Program Option I allows the teacher to create a spelling 
drill by typing in selected words. then dictating them into the 
cassette recorder. The program prompts the dictation by 
flashing the words on the screen, oneat a ttmo, then turning 
the cassette motor on and off, allowing approximately seven 
seconds for each word to be spoken (and recorded) twice. 
There is no limit to the number of words that ean be entered 
in the drill, and the teacher can prepare and file on cassette a 
number of different spelling lists. 

Program Option 2 tests the student, who is first asked if 
hel she wants to preview the list. If the answer is �yes," the 
words are spelled, one letter at a time, accompanied by tones 
from the speaker. Then the test begins: The program turns 
on the cassette motor, plays the dictated words through the 
monitor speaker; pausing after each word to wait for the 
student's a nswer. If the word is spelled correctly any of three 
times, the program plays a fanfare and prints praise on the 
screen. If the student misses once or twice, the program 
supplies hints in the form of blank spaces on the screen 

showing which, if any, Jetters the student has correct. After 
the third unsuccessful try, the program fills the screen with 
the word, correctly spelled, then moves to the next word on 
the list. At the conclusion of Option 2, the student's SCore is 
computed, including the number of words spelled correctly 
on the first, second and third try, 

Talking Speller does everything its designers claim for it. 
It Irees a teacher from dictating spelling lists to the class and 
all ows for a highlY indiVidualized approach to spelling 
dictation. 

However, like so many other language arts software pro­
grams on the market . this one devotes the power and appeal 
of computers to a task that is not only fairly trivial,  but 
pedagogically obsolete. A solid body of language ans 
research suggests that spelling words are not learned best 
through drill or dictation. Spelling Ii,'!s are too far removed 
from everyday uses of writing, and students therefore do not 
retain the words for long after the drill. Spelling words are 
more easily mastered in the process of proofreading a paper 
containing one's own choice of language, In this respect, 
having students write papers on computer word processing 
programs with spelling eheekers to guide them in finding 
errors will prove a superior method of helping students learn 
to spell. 

For a teacher who still drills students through spelling 
lists, Talking Speller might be a useful addition to the class­
room software library, But computers in the classroom ean 
be put to much better uses, 

(Superior Graphic: Software Products; P.o. Box 4:51, Can­
ton, NC 28716, $19.'5 On """"'tie) 

-Stephen N. Tchudi 

th.,�,""tof your new Dragon microcomputer from Dragon-lano. you need Dragon User 
- the international, independent magazine for Dragon owners. 

Each issue of Dragon User coctair,s: 
• reviews of the latest software 
• programming advice for beginners 
• hardware projects 

1" he Dragon microcomputer was launched if) thG UK 
asl year. S cce then we have developed a know edge 
and mastery of the machine's abii ltitls, YO" Car 
benefit fro'TI our experience by subscribing to 
Dragon User, which is expanding its coverage to include 
all US developments. 

To make sure that yo" receive a copy of Dragon User 
regularly, Subscribe dlfect to us. This costs only $29,95 
for 12 issues airspeeded to you - or take advantage of 
OU� special otter to long�term subscribers. I�dividual 
cop ies of t"'18 magazine can be obtained from your 
Dragon dealer. 

• progra m listings covering games and utilities 
• reviews of Dragon peripherals and add·ons 
• technical advisory service 
• programming articles for users r:!!� .. I!I�!!"!!M!!!!'k!!.11 long�ierm subset cHicn - a lwo-yaar sui)scnption saves 10%, a tbee·year 
SUbscriP

.

tion savesZ)o/; In adctil'O(!, long,-termSUbSCfiberS wlll mcewe8 free • • copy of e.ther [J The Norkiflg Dragon a! D Dragon Games Master Please senC: 
a check, made-payable to E/agor; Us�r, with this form. 
St'lff ITlIi subscrip'iDn ffolTl tho )(y!owing ISSt.<':\ , . " . ' ' ' " < '  . .. . _ "  • • • • •  " "  ' ' ' ' ' " . P  

I :�2' i ..... i � i i  I I SubSCription rates L.S al1d Canada alrsoeeded CJ U$$29.95 for 12 !ssues/ 1 YMJ' 
:J US$53.9(1 for 24 :55<.>::'; 0 US$7� .9(1 for 3;;; issues_ Send mlS form to .. r8.er.u.rt,.C. L.W., •. 
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son.re Re,,'ew'::========� 

Mathfact- Educational 
But Not Exceptional 

Math/act by B5 Software Company has some educational 
value. but does not utilize the capabilities and power of the 
CoCo. As an educator. I maintain that the most important 
aspeet of a program is the ability to convey an idea in a 
different manner than could be presented in a textbook. 
Mathfact falls short on this point. 

Program loading is error free and is configured for a 16K 
CoCo Extended IlASIC. The program is drill and practice in 
the area of math facts (addition. subtraction. mUltiplication. 
division). Two difficulty levels are available for all the fact 
areas. The first screen is the menu. The user is asked to select 
the difficulty level and the targeted practice area. It is 
assumed that the user is old enough to read the menu to 
choose the proper options. This program must be used with 
adult supervision for proper implementation as a useful 
learning tool. The drills are timed and score and time are 
given at the end of the lesson. 

Level one constitutes a good teaching practice of using the 
concrete before the abstract is taught. The problems are 
presented in graphic form as shown in the example. 

• 
• 

• • 
• • 
• • 
• • • 
• l' • � • 
5 2 7 

This provides the concrete practice before the user moves to 
the more complex levels. This method is standard for the 
four fact areas. 

Level two allows the user to select a number from one to 
nine. This is the fact that will be practiced. Problems are 
presented onc at a time and are in page format. If the student 
misses the problem, the program branches back to the con­
crete level to allow the user additional practice. The user 
must correctly answer the problem before continuing in 
level two. The instructor cannot change the number of prob­
lems and there is no consideration for too many incorrect 
responses in the first level. The user could answer wrong all 
day. 

If users eorrectly answer all questions, they are given the 
choice to select a game. The game is a number guessing 
game. The computer picks a number between two limits and 
the user must gue •• the number. Hints are given (too high Or 
too low). The user is given only four chances to guess the 
number. For young children, this is totally inadequate. A 
child', reasoning abilities are not sufficiently developed to 
guess the number in four tri ... The suggested grade levels are 
up to grade five. A fifth grader would have a tough time 
guessing in four attempts. 

After the game is completed. the program branches back 
to the same drill that was previolL'ly selected or a new option 
may be entered. The program has some major educational 
flaws that could be corrected to make this a very desirable 
program for use in the classroom or home. 
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Report Cud 
Educational Value = C 

Comment-Drill and practice programs are best left for 
the textbook and worksheet. !IIot challenging or motivating 
beyond the normal classroom situation. 

. 

Appropriateness = C 
Comment-Again, it is appropriate for drill and practice 

programs to be used, but leave them on paper unless presen­
tation is unique. 

Objectives Met A 
Comment-The program meets all the objectives spelled 

out in the documentation for all areas contained in the 
program. 

Error Handling = B 
Comment-Errors are handled satisfactorily in level two. 

In level one, there is no limit to the amount of incorrect 
responses. Also. in Icvel one, the user can type in letters or 
numbers for an answer. If more than a few numbers are 
entered, the program crashes. Students fooling around 
could easily bomb the program. The BREAK key is not 
disabled which can cause problems with smaller children. 

Final Grade = H-
Enhancement 

The instructor should be able to change the number of 
problems presented and select the timing option. More gra­
phics and sound would be a nice addition. Limits should be 
set for incorrect responses. When the limit is reached. the 
anSWer should be given. The number of guesses in the game 
should be increased and the reward for getting the correct 
anSWer should be varied and motivating. Good possibilities 
for an excellent program. 

(B3 Software. 1024 Bainbridge Pl., Columb .... OH 43328, 
516.95 on tape) 

-Rick Cobello 

£ Mind Qalr.es 0.".,10;> You, E.S.P. 
1 or 2 ?layers 

FUJ; and Excitng 
T I 99/4A " 

TR&80 Color Computer* 
• 16K Cassette on!y $19.95 
All 3 C set! >49 95 

Emmums Softwdre 
Box 356 

Salem, NH 03019 
Tet (603) 898 2797 

lit ;::,;k at YDU� favonte 50r Wt:df De<ller';;. 



Software Revlew':========� 

Genealogizers Might Say 
Family Is Great, Great, Grand . . .  

Family is a genealogical data base program for a 32K 
ECB CoCo with a Line Printer VII. The program uses just 
about all of CoCo's memory in order to hold data for eight 
generations. This p rogram has no fancy bells and whistles. 
but it appears it would be useful for anyone interested in 
their family tree. The program will allow you to enter the 
following information about your family's roots: name, date 
of birth, place of birth, date of marriage, place of marriage, 
number of children, date of death, place of death, buried at, 
and occupation. The entries for children and marriage are 
filed for the husband only to save memory. 

The program is menu dfiven and was easy to use once I 
figured out the reference number system used to identify 
each person in the family tree. In addition to creating a file, 
you can correct previously entered data rather easily by 
entering the reference number of the file you want to edit 
and then follow the on-screen prompts. 

The program requires so much memory it cannot be used 
with a disk system but the program is written in BASIC so I 

suppose it could be modified to be compatible with a disk. 
This, of course, would reduce the number of generations you 
could enter. In order to list the information to the printer, 
you must first save the data to tape and then load a second 
program which will then read your data tape and give you 
three options for printouts. 

Option number one is a pedigree chart. This option will 
print a chart of any five generations in your file. I found this 
to be an interesting chart, but could only find information 
for four generations of my famlly, so I didn't get full use of 
the chart. Option number two is a family group chart that 
prints all available information on a family group (husband 
and wife). I didn't find this chart as useful as the pedigree 
chart, but maybe if I k new nlore about genealogy I could 
have found a usc for it. The last print option is a reference 
index. This printout will list all the names you have on file 
and their corresponding reference number. The reference 
numbers are needed if you want to edit a particular file. 

The three pages of documentation are well written and 
will have you using the program in a matter of minutes. If 
you arc into "family trees" then I think this program could 
be useful. 

(TWM, P.O. Box 13Z, Lititz, PA 17343, 32K ECB. 59.95) 

-Mich •• 1 Hunt 

" F u n  F o r  T h e  W h o l e  F a m i l y "  
........ of _ or ... .... ,. .... _. _, ... It ...... t ..... Teno-ItIK_ pia,.", Do :re. """' :re • 
..... .. t _ ............ .......... Ia . .. _ _ , .... ....... II_I •• 8de . ...... 1 • •• _ ...... 
--. . .. .... d>em ............ ' "... :re. _ ALPIIABIn' .ouP • •  w _ _  ..... 11_ ...... 
.... m .. ..  _ _  c .... aU dla .... a.aa . ..... .... 1 .. _' of ... . _do .. _ pI- - - ..... 
• _,.ddoa of .  It_ .. ....... . "'do .... _ for .... .. Rve pia,. ... ..... "'ae IlldllIeTela. ALPHABIn' 
IIOUP I. I"" .. ..u,. 'aa. It .. 10 ._It faa. doe ........ a woa't ofta a _ _  t -- ...-
........ 11_ • .,..IIIDI, v.altillar,. . ..... .",. .. .  1dJta ... . _.U,. ....... "' ... 

ALPHABET IOUP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  514." 

WITH IlCllOOL ABOUT TO I1BGIM, 11"11 TINE TO IIBLP YCH/Il CRlLDRBNIILUlPBN THEIR MATH 
SIIaLLIII "'do 0_ do ... _do .. .uJ ........... :re_ ehlld ... eaa p ..... _ _  do aklU. _' '''Te 
.... _ .....,._r _ _  .. _II ....... ... ..... ,. ..... " ... rad .. ..  �_.rlal ............ I,. 
" .. r ..... ........ Bach ........ ... _. RTe ... m .. ft .... a .. _ ...... ....... ..... I .. pIdO •• 
..... ..... au_ ..-.u " 1UIaP  _ .1d ..... I .......... ..... _II ....... . 
COLOR MATH QUIZ . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . .  , . . . . . . . .  514 .. ' 

J'B.ACITION MATH QUIZ . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . .  514.95 

DBCDIAL MATH QUIZ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . .  , , . . . . . . .  . . . . . .  514.95 

..... _ .. .... __ .It •• , .... u .. of ........ _ . ..... _ ... ..... ..... _ ... ldea .... tIM Col .... 
o...pa"r. _ .. lor . 1  .... _te ... . 

ALL PROGRAMS ARE POR THE COLOR COMPUTER OR TDP·IOO WITH A 
MINIMUM OF 16 It OF MEMORY AND EXTENDED BAIIIC. 

SEND CdCIt, MONEY ORDER 

OR PURCHASE ORDER TO C R E A T I V E  T E C H N I C A L  C O N S U L T A N T S  
P.O. B O ll  e S 2  C . dar C r e a t, N M  8 7 0 0 8  
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Draw Something 

Mtex93 is a program which allows the average Color 
Computer user to create compJex images on the 32K 
BASIC color computer+s high res,olution graphics 

screens. The program is completely menu driven. All the 
user must do is load it and type RUN. It is best to clear the 
screens first. On the first running when the user requests that 
all screens be cleared, the program will sometimes halt. To 
correCt this problem, s imply type the command RUN again. 
Atany time a graphic picture is shown, theusercan return to 
the main menu by pressing the space bar. 

The program will draw N-side<! objects. The more sides an 
object has, the more that objcct resembles a circle. The first 
objcct or subgroup should be drawn In the �new object" 
mode. Once this object is completed a new subgroup can be 
drawn and connected to the one before by using the "con­
nect to previous object" .option. You can connect objects 
only if they contain the same number of sides. Whether the 
object is at a d ifferent angle or not, is unimportant, they will 
still connect. It is up to the user to determi ne whether the 
object will fit on tho scroon. If the object is too large, the 
program will halt and report an 1FC Error. Once an image 
has been drawn, the user ean press the Break key and call up 
a screen dump routine and print the object on a dot matrix 
printer. Images a re not in color, though they produce excel­
lent pictures. 

Thc ccnler of the screen (point 1 2&,96), is considered the 
point (0.0) by this program. When the user specifies a point, 
he should keep this in mind. By the way, the point you 
specify represents the center of the object not the sides. A 
subgroup is counted each time the user executes the new 

(Ed Krikorian is a third year student of computer 
science and holds an A.A. degree from the University 
of Florida.) 

208 the RA",.BOW september 1983 

Exotic With 
Vitex93 

By Fdvvord Krikorian 

object or connects to previous object options. Fordetermin­
ing angles the best analogy to use is the planet Earth. The 
equator circle would be a horizontal angle of 0 degrees. A 
circle drawn from the North Pole to the South Pole would 
be a horizontal angle of90 degrees. For vertical angles think 

of a cube on a nat table with one side facing you. This 
represents a vertical angle of 45 degrees. If you turn the cube 
so thata corner now faces you, you have changed its vertical 
angle to 0 degree. If you have trouble visualizing these 
examples, study the sample pictures or try some random 
input values. 

When the "movable objects" mode has been selected the 
computer will ask for the number of subgroups. It will then 
prompt you for the pictures data in the usual manner . The 
only difference being that once all the subgroup. are entered 
the computer will memorize al l  the moves and draw the 
object at different horizontal or vertical angles the number 
of times the user specifies. Eaeh time it will draw your object 
with the incremented angles, This gives the user a new 



perspective 01'1 what he or she has drawn. As the computer 
draws in the movable object mode, it uses the graphic screen 
that the user is not currently lookifig at. Once the object has 
been completed, i t  will display the other graphic screen and 
draw on the one you were just viewing. The more subgroups 
an object contains, the longer it takes the computer to draw 
them. Have fun and may you draw something exotic. 

Th. listing: �---, 180 . . . .  024D 
320 . . . . . 0485 
800 . . . . .  0823 
910 . . . .  OAEE 
END . . .  OD86 

1 9  REM ***VITEX 93*********** 
2� REM ***BY ED KR I KORI AN*** 
3� REM ***VERSION 3 . g******* 
40 REM ***DECEMBER 27 , 1 982** 
5fi! PCLEAR 8 
e.g P I -3 , 1 4 1 5926 
70 D I M  H ( 2fi!fi! , l > , AH ( 2gg , l > , L ( S� , 6  
) 
ag CX- 1 28: CY-96 
9� CLS 
1 00 CLS : PR I NT " MENU " : PRI NT"0. NEW 
OB.lECT . " : PR I NT " l . CONNECT TO PREV 
I OUS OB.lECT. " : PR I NT " 2 . CLEAR SCRE 
ENS. " : PRI NT " 3 . V I EW SCREENS. " : PRI 

COMPUTERS UNLIMITED 
[8031 871-0269 

'fJ�,-Iw;�� ,w�4e41t1 
OATASDEI Tape Disk 

Moon Shuttle (16K) . . . . . .  $27.95 $27.95 
TOM MIX 
Donkey King (32K) • • • . . . .  $19.95 $24.95 
Space Shutt[e (32K) . . . . . . $24.95 $26.95 Trap Fall (16K) • • • • • . . . • .  $24.95 
INJRACOLOH COI'!'IMUrtlCATIDrtS 
Colorpede (16K) . . • . • . • • .  $26.95 $29.95 
Robollack (16K) . . • • • . . . •  $19.95 $24.95 

S�� ZAXXON (StKI - 129.95 
I AM DISK III • $499.95 

PRINTERS 
Okidata 82A . • • . • . . • . • • . • . . . . . . . . .  $389.95 

We also handle all othel Okidata products' 
C.ITOH Prowriter (Parallel) . . • • • . . . .  $385.95 
ACCESSORIES 
Super-Pro Keyboard Kit . . . . . . • . . . . .  �2.95 

We a[so carry TRS-SO Color Computers. 

This Is just a partial list - cali or write for catalog!! 

TERMS: Money order and your personal checks welcome. 
Shipping - $2.00 for software. 2% for hardware. 

C.O.D. please add $2.00- S.C. residents add 4% sales tax. 

COMPUTERS UNLIMITED · 8T. 1 JOHNSON ROAD 
GREER. S.C. 29651 " 18031 877-0269 9a.m.lo9p.m. E.S.T. 
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NT" 4 . HALT EXECUT I ON. " : PR I NT " � . HO 
VABLE OB.lECTS . " : INPUT- VOUR CHOIC 
E " ;  D 
1 1 0 I F  D=5 THEN 770 
1 20 I F  D=4 THEN PR I NT " EXECUTION 
HALTED. " : END 
1 3g I F  D )S OR D( g THEN PRINT " I N 
VALl D COMMAND " : GOTO 1 �� 
1 4g PRINT 
150 I F  D=3 THEN 6 1 �  
1 60 I F  D=2 THEN I NPUT "WHI CH SCRE 
EN < 1 , 2  OR 3-BOTH > " ;  SW 
1 7� I F  SW-l THEN SW-g: PMODE 4 , 1 :  
PCLS: GOTO Igfi! 
l ag I F  SW=2 THEN Sw=g : PMODE 4 , 5 : 
PCLS: GOTO l fi!� 
1 9� I F  SW=3 THEN SW=0 : PMODE 4 , 1 :  
PCLS: PHODE 4 , S : PCLS: GOTO l �g 
2�f!J PRINT" DEGREES FROM HOR I Z ONTA 
L, " : I NPUT " H I T  ( ENTER> FOR LAST V 
ALUE " ; TS : I F  TS-g THEN TR-TX ELSE 

TR"'TS 
2 1 9  TX-TR : PR I NT 
22� TR-P I / ( l ag/TR > 
23/11 PRI NT " DEBREE5 FROM VERT I CAL, 
u : I NPUT " H I T  ( ENTER ) FOR LAST VAL 
UE " ;  TW: I F  TW=-0 THEN TY-TU : PfHNT: 
GOTO 250 ELSE TV=P I / ( 1 8g/TW> 
24fi! TU=TV : PR I NT 
25fi! PR I NT" OBJECT' S LOCAT I ON OFFS 
ET I X , Y ) " : INPUT" FROM CENTER OF S 
CREEN " ; XO, YO 
26fi! PRINT 
2 7/11 I NPUT " OBJECT ' S  RAD I US " ; R  
289 PRI NT 
29� I NPUT " NUMSER OF S I DES" ; J J : .l .l 
=P I /J J *2 
3/11g PRINT 
3 1 g  PR I NT " I F  SAME OBJECT W I TH D I  
FFERENT " : PR I NT"ANGLE FROM HOR I ZO 
NTAL I S  WANTED" : PRI NT " ON SCREEN 
2, ENTER I TS DEGREES, " : INPUT" OTH 
ERWISE H I T  < ENTER >" ; AT 
32g PRINT 
330 I F  AT)9 THEN PRINT : PRINT" SEC 
OND OBJECT ' S  DEGREES " : I NPUT" FROM 

VERT ICAL" ; TE: SF'" 1 : AT"PI I { l eg/AT 
) : PA= l : I F TE=9 THEN GOTO 37g ELS 
E TE-PI / ( 1 8f!J/TE) : BOTO 37g 
34fi! I NPUT " WH I CH SCREEN ( 1  OR 2) " 
I PA 
35fi! I F  PAmfIJ THEN PA= l 
360 I F  PA=2 THEN PA=5 
378 PHODE 4 , PA : SCREEN 1 , 0  
380 POkE 65495 , 0: ' ***DELETE THI S  

L I NE I F  YOUR SYSTEM DOES NOT HA 
VE H I GH SPEED POKE************** 
390 REM ***DRAW I NB ROUT I NE**** 
400 NC='" 
4 1 fi!  FOR CN= ( f!J+TY) TO « 2*P I ) +TY> 



STEP J J  
428 Y=INT ( R*S I N (CN» 
43� X= I NT ( CX+ ( R*COS ( CN » +SI N (TR) 
+XO) 
440 Y-CY- « Y*S I N ( TR » +YO) 
45" PSET ( lC .  Y .  1 ) 
46(11 I F  CN< >"+TY THEN L l NE ( X , Y ) - (  
OX , OY ) , PSET ELSE LX=X : LY-Y 
470 IF D=0 THEN 5"" 
48" I F  SF=" THEN L INE ( H ( NC , " ) , H (  
NC, l » - ( X , Y ) , PSET 
490 I F  SF-! THEN L I NE ( AH ( NC , " ) , A  
H (NC , ! » - ( X , Y ) , PSET 
500 I F  SF=0 THEN H ( NC . 0' =X : H ( NC ,  
u -y 
5 1 0  I F  SF-I THEN AH ( NC , 0 > =X : AH (N 
C, I ) -Y 
520 NC=NC+l 
330 OX-X : Oy .. y 
540 NEXT CN 
550 L I NE ( X , Y) - ( LX , LY ) , PSET 
560 POKE 65494, 1 26: ' ***DELETE TH 
IS L INE I F  YOUR SYSTEM DOES NOT 
HAVE H I GH SPEED POKE************ 
570 I F  SF=! THEN PA=S: SF=0: TR-AT 
: TY-TE: SOTO 370 
580 IF QW=1 THEN RETURN 
590 IF INKEYS=" " THEN GOTO 1 "" 
600 GOTO 590 
6 U I  I NPUT " V I EW SCREEN < 1 , 2  OR 3-
BOTH) " , HJ 
620 I F  HJ=0 THEN HJ= 1  
630 I F  HJc2 THEN HJ=5 
64" I F  HJ=3 THEN 680 
650 PMODE 4 , HJ : SCREEN 1 , 0  
66(11 I F  I NKEY$< >" " THEN "bflf 
670 GaTO 1 00 
6B0 PMODE 4 , l : SCREEN 1 , 0  
690 FOR HH=l TO 230 
700 I F  I NKEY$_U • THEN 1 00 
7 1 0  NEXT HH 
720 PMODE 4 . S: SCREEN 1 . 0  
730 FOR HH- l TO 250 
741!l I F  INKEYS-" " THEN 1 00 
750 NEXT HH 
760 GaTO 680 
770 ' ***MOVABLE OBJECT ROUTINE._ 
780 I NPUT" NUMBER OF SUBSROUPS" ; N  
L 
791!l PRINT 
800 I F  NL >S0 THEN PR INT" TDO MANY 

SUBGROUPS " : GOTO 780 
e l �  PMODE4 , I : PCLS : PA-l : QW=1 
820 FOR KE-l TO NL 
e3� PR I NT" SUBGROUP I " , KE ; " OF " ;  
NL 
940 PRI NT" MENU" : PR I NT " " . NEW OBJE 
CT . " :  PRINT" 1 .  CONNECT TO PREVIOUS 

OBJECT . " :  INPUT" YOUR CHO I CE " ;  L ( K  
E , 4 )  
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85111 PRINT 
86" PRINT " OBJECTS OFFSET e x , Y ) to : 
INPUT"FROM CENTER OF SCREEN'" L U (  
E , 0 )  , L ( KE , 1 >  
87" PRINT 
aa" I NPUT "RAD I US OF OBJECT " , L (KE 
, 2 ) 
891!1 PRI NT 
9flf!1 I NPUT"NUMBER OF S I DES" I L ( KE .  
3 ) : L (KE , 3 ) .P I / L ( KE , 3 ) *2 
9 1111 PR I NT 
920 I NPUT" DEEIREES FROM HOR I ZONTA 
L " ;  TF(: TR=P I I ( 18iIJ/TR) : L (KE, S) -TR 
930 PR INT 
94" I NPUT" DESREES FROM VERTI CAL " 
; TU: I F  TU-� THEN TY·0 : L ( KE , 6) -0: 
PR INT: GaTO 95" ELSE TY-P I / ( l B0/T 
U ) : L ( KE , 6 ) -TY 
930 D-L ( KE , 4 ) : J J-L (KE, 3 ) : R=L (KE, 
2 ) : XO=L ( KE , 0) : YO=L ( KE , I )  
961!l aOSUB 37111 
97111 A$"I NKEY$ : I F  A$< > "  " THEN 970 
98111 NEXT KE 
990 INPUT"NUMBER OF MOVEMENTS" , N  
T 
1 Sflf!1  I NPUT"DEBREES OF HORI ZONTAL 

MOVEMENT " , DR 
1/111/11 INPUT"DEGREES OF VERTICAL M 
OVEMENT " , VR 
1 02111 TR-I!l 
1 03(11 I F  DR-0 THEN 11/14111 ELSE DR=P 
Il U SI!l/DR) 
1 040 QW- 1 :  PA-5 
1 050 PCLS : PMODE 4 , l : PCLS: SCREEN 
1 , 111 
1 06(!) FOR BB-l TO NT 
1 071!l TZ-TZ+DR: VZ=VZ+VR: SCREEN 1 ,  
0 : I F  PA=l THEN PA-S ELSE PA=1 
1 08(!) PMODE 4 , PA : PC�S 
1 090 FOR SS-l TO NL 
1 1 1!l1!l D=L ( SS , 4 ) : XO=L ( SS . (!) : YO-L ( S  
8 . 1 ) : R-L ( SS . 2 ' : JJ·L ( SS , 3 ) : TR�L ( S  
S , S) +T Z : TV-L ( SS , 6 ) +VZ 
1 1 1 1!l PHODE 4 . PA: S09UB 380 
1 1 20 NEXT SS 
1 1 3l!J NEXT BB 
1 1 40 SCREEN 1 .  I!I 
1 1 :50 A$=I NKEY$ : I F  A'= " " THEN 90 

ELSE GOTO 1 1 50 

Hint • . .  

No-List POKE 
If you would like to keep your program from listing, use 

POKE 383,158. To return to normal listing, type POKE 
383,0. 

-Ken Ostnr 



C O C OP R O  

COCOSLOTS 
'as oell done cOlputeri,ed one·ar.ed bandit as I can 
i •• gin.· • • • • • •  JAN 1 983 RAINBOM REVi EW . • • • . •  

ONL Y ---------------------..................... $12. IB 

REVERS I 
OTHELLO ' this is • very good show frol 
COCOPRO· • • • • • •  DEC 19B2 RAINBOW REViEW • • • • • •  

CHEAP -...................... -.-----------.. -.. $ 1 2 . �0 

FULL SCREEN EDI TOR 
Us • •  rro.-� .ys control for editing of b.,ic progr •• s .  
Kuch luch lor •• 

B�R5AIN ... ----.. ----.---------.-.. -------.--.- $!5.'0 

COLOR DI RECTORY 
This i s  t he OIR couand that you .ish you had . 
Sort.d DIR l i st .ith selection. Optional display to 
printer. 
A ftUST ----------.------ --.-.-...........•.•••• '12. @0 

EXPANDED D I RECTORY 
Save up to 129 f i l es on one diSKette. 
600D BUY ............... -------.. -.. -...... -.-. $12. 80 

CASSETTE D I RECTORY 
List progral na.e, length, start, end and tr.nster 
.ddr •• s. Fr.. with all orders if r.quested or s.nd 
$2.5f for program on cassett •• 

Above programs written in •• chine l anguage for 16�. 
COCOSLOTS, REVERSI, CASSETTE DI RECTORV and FULL SCREEN 
EDITOR do not require EXTENDED BASIC: : :  But .re 
co.�.t i � le with EXTENDED or DISK BASIC. 

MASTER D IRECTORY 
I Kaster l isting by di skette nUlber with description. 
I Master Ilstlng of a l l  yaur progr •• s in  either 
dls,ette or program sequence. 
r Basic for easy ce,to£iling:  fast aach l ang 50rt 
I Requi res 31k with printer 
BEST SELLER -... ........ --•• -.... -... -.--.-... - $le. " 

* * *  F�EE CATALOG * * *  
Send 5e,f addressed sta.ped envelope. 

Send check or aoneY'order to: 
COCOPRO 

P . O .  BIll 37011 
ST LOUIS, ftO 63141 

� 
RAIN BOW 
Ctf"" '(�ln)� 

�IAL 

Postage paid on pre'paid orders in continent.l U.S . •  

KO residents add 5.6257. sales t a x .  

Software Revlew'::=========� 

Hidden BASIC 
Is Pirates' Peeve 

"Piracy" is much more common today than in the 16th 
century when the term originated. Whether i t  is an otherwise 
honest computer hobbyist sharing a good game with a 
friend, or a very dishonest dealer stocking his shelves with 
illegal copies, software piracy is a recognized industry·wide 
problem. The number of "doubloons" lost through illegal 
copying is enough to discourage many from entering the 
software market. This has forced software distributors into 
building eopy protection into their products. There are cod­
ing techniques which offer a measure of proleclion for pro· 
grams written i n  machine code, but there has been little copy 
protection available for programs written in Color Compu. 
ter BASIC. The reason for this is simple. The philosopby 
behind tbe design of the BASIC operating system used i n  
CoCo is that o f  simplicity. simplicity t o  the point of allowing 
accessibility to even a young child, In doing so, much flexi· 
bility with res peel to copy protection is compromised. 

Hidden BASIC 1.0 is a new tool marketed by Spectrum 
Projects which can help to protect a BASIC program from 
being copied. This is a machine language program that is 
appended to a BASIC program that you would like to pro­
tect. The resulting composite program, which is loaded as a 
machine language program, disables several commands 
normally found in BASIC. These are commands such as 
LIST, LLlST, CSA VE, CSA VEM, EDIT. CLOAD. 
CLOADM, and TRON and TROPP, which presumably 
eould allow either direct duplication or listings of BASIC 

cooe which could be entered manually. 
Hidden BASiC is very easy to use, It is loaded, the program 

to be protected is loaded. then the new program is saved 
automatically to tape. When loading, the protected program 
is treated as a machine language program, ie, CLOADM, 
but it is R UN not EXECuted, The protection provided for 
with this program is very effective, 

Not mentioned in the advertising or the instructions. is 
that this program also appears to protect against copying 
with Disk BASIC, The SA VE, SA VEM, LOAD and 
LOAD,.,! commands do not work, therefore, a program 
cannot be taken apart by the add power allowed with the 
disk operating system. It is important to Itote that this 
program is sold only in a format designed to operate with 
cassette storage. 

1 recommend Hidden bASIC to anyone who has reason to 
protect a BASIC program. It is straightforward, easy to use, 
and works as advertised, There is the small matter of a 
royalty agreement with Spectrum Projects if you market a 
program using Hidden BASIC for protection, I called Spec· 
trum to obtain details relating to royalty agreements on their 
"'voice li ne," but only talked to a friendly tape recorder 
waiting to take my order, If  you have any questions you 
should perhaps write or contact them via the data communi­
cations number given on the instruction sheet. 

(Speetrum Projects, 9.HS 86th Drive, Woodhaven, NY 
11421, $19.95 on ca .. eHe for BASIC or Extended Color 
BASIC) 

-Tom Szlucha 
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Spell-Rite Makes 
Cassette Spelling Right 

As an adjunct to a cassette-based word processing system, 
Spell-Rile has so much promise that it could take up alJ your 
time for a month and still have untapped .applications. Yet 
using Spell-Rile can be so frustrating that you 11 want to 
chuck it out of the window after two hours. 

The program, written by Darrel Wright and marketed by 
Eigen Systems of Austin. Tex" is a spelling verifier for text 
files. It is intended for use in a cassette system in conjunction 
with a word procesSlng program that will generate ASCII 
files. 

As shipped, Spell-Rite includes a ten thousand word dic­
tionary that may be changed by addition or deletion. The 
program also allows the uscr to generate any number of 
specialized dictionaries, each containing up to 1 0,400 words. 
To a technical writer, that function alone would be worth 
the price of admission. The d ictionaries are d ynamic, in that 
each file checked can be used to add to the dictionary. In 
fact, Spell Rile can create new dictionaries merely by read­
Ing text files. The only limitations are Ihat the words entered 
be between two and 18 characters long and eontain no 
pnnctuation other than hyphens and apostrophes. 

DE�LERS PLEASE WRITE FOR DISCOUNTS 

THE COLOR CO"PUTER P I N  

ONLY $5 .95 ppd. 

� BEAUTIFUL DETAIL 

� INDIVIDU�" T BOIEO 

* CAST IN SOLID PEWTER 

* CLUTCH BAC¥. 

* InnEOIATE DELIYERY 

� EICELLENT GIFT FOR 

nEN AND �DnEN 

ft 
��� ;E1:J �1f:� 'JJ "� t'y (.t:\;: " GEMtJWi"';"-O-U-N-r--MA-""AC-""-'0 0-0 

P. O. Box 30 
(2061365·0359 Mountlake. Terrace. WA 98043 
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I n  me, Spell-Rite is strictly menu-driven, requiring one­
key responses except when it asks for filename •. The 
machine language program returns to the main menu at any 
default, including a resel, The original purc.hase includes a 
backup copy jusl in case Ihe ftrsl one crashes. The program 
carries a 9O-d�y warranty as welL It requires 32)( memory 
and Extended Color BASIC. 

The user has four options on start-up. He may elect to get 
a hard copy oflhe program's actions, which records the line 
number, the word position. the questionable word and the 
action taken with it, or this can be displayed on screen as an 
option. 

There is also a choice in verification mode. In the manual 
mode, the user must choose what to do with each questiona­
ble word-to correct it if it's not in the dictionary, to add it 
to the dictionary, or to ignore it. In the auto-verify mode, the 
computer merely indicates "Unsure" for each questionable 
word and goes on. 

There's a catch to all this. The computer doesn't actually 
correct spelling. All it does is point Oul words thai il doesn � 
have in its dictionary, leaving any correction up to the user. 
I n  effect, it's a typo-catcher rather than a spelling corrector. 
Jt's not a substitute for a good conventional dictionary. 

Spell-Rite ineludes a host of other features, such as a way 
to bypass embedded codes or any other set of characters, a 
dictionary word count and sort and an index sorter that is 
actually a separate, bonng program. 

I nsed Spell· Rite with Telewriter-64, after spending the 
better pari of a day trying to figure out how to make the 
blasted thing save a file in ASCII format. As a last resort, I 
turned to the Telewriter manual and read the section that 
tells how to do it. 

After saving several existing files in ASCII format, I 
loaded Spell-Rite. thcn followed its simple menus to load 
the basic dictionary that comes with it. Then I went to the 
menu to verify spelling and hit a very high frustration peak. 

Spell-Rile works by reading in a line of text from the tape, 
checking each word in it against the dictionary, then loading 
another line, The eas'ette recorder starts and stops once for 
every line of text. M y  CoCo has a real fondness for the old 
110 ERROR and is especially finicky about the start signal. 
Ergo, despite verifying the save with Telewriter, I was often 
shunted to the section of Spell-Rile that politely informed 
me that I had a tape error. After much gnashing of teeth and 
pounding the desktop, I managed to get a pretty good idea 
of what Spell-Rite is all about. 

The eassette error problem is nota fault in Spell-Rile. It's 
a hardware problem that seems to be a ract of life with the 
relay that sends the start and stop signals to the cassette 
recorder. If that doesn't function correctly, Spell-Rite i. 
useless. 

I 'm intrigued by Spell-Rite. It's well written, has very 
good documentation in the form of a J 9-page manual and it 
has lots of room for experimentation. On the negative side, 
the program's reliance on the CoCo cassette relay gives it a 
vulnerability lhat can lead to frustration. 

(Elg.n System., P.O. lIox 180006, Austin, rx 78718, 559.95 
on tape) 

-Bl1I<e L. Sublett 
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'Original Rags' 
For The CoCo 
Keyboard 
By Joseph M .  Urbas 

Here is a program which turns your Color Computer 
inlo a kind of high .. tech player p ia no. which not 
only plays pre .. progra m med music. hUI creales 

'''sheet music" on the monitor screen as it goes. 
The music it plays has been stored In DA TA state ments 

which hegin on line 1 000. I have included a selection called 
"Original Rags." and have additional DA TA statements 
which you may p lug in to play "Mary's A Grand Old l\;ame." 

Lines 80 560 
Lines 80� 1 70 
Lines 1 80 .... 240 

Lines 250 ····· 3 10 

Lines 320 .... · 380 

Unes J90 �410 
Lines 420-520 

Line 530 
Line 540 

LIne Description 

sel up and drive the progra m. 
set the graphic notes in an array. 
se! up the staff with a machine language 
routine called from BASI[' with ESRO. 
set up to blank the staff with a machine 
language routine called from BASIC ..... i lh  
lJ SR I .  
gel the graph ic notes from lhe arrays ,el 
up in lines 80- 1 70. 
put staff on a black screen with lISRO. 
read the data information and put the 
nOle on the staff at the proper spacing. 
play, the note. 
sends t h e  program back to reset the posi .. 

lions, dear staff and do again. 



Line 550 is a timer between notes to offset the time 
it takes to clear the staff. 

Line 560 clears the staff at the end of the music. 
Lines 570-590 do again. 

For each note played, data is pul into DA TA statements 
in groups of three . . .  

I)  Graphic note (1-7) 
2) Vertical position of the note (73- 1 12) 
3) Audio note (A-,A,B-,B,C,C+,O,E-,E,F,F+G) 

Graphie Notes 
I)  Half note, stem up. 
2) Quarter note, stem up. 
3) Sixteenth note, stem up. 
4) Half note, stem down. 
5) Quarter note, stem down. 
6) Sixteenth note, stem down. 
7) Whole note. 

Audio Notes 

Vertic:al Positioll!l 
73--B 
76--A--
79--0 
82-F------------
85-E 
88-0-----------------
91 --C 
94--B---------------
97-A 

100--0-----------
103-F 
106--E--------------
109--0 
1 I 2--C .. -

A-,A,B-,C,C+ ,D,E-,E,F,F+ ,0 

They work exactly like the PLA Y statement for the Color 
Computer with Extended Color BASIC. 

Hints 
-After your musical selection has been entered into your 

DA TA statements, add ,8,8,8 to the end of the last 
DA TA statement. This will end your musical selection. 

-Keep your DA TA statements short to make it easier to 
find a mistake when you make one. 

-Sheet music makes putting musical selections in fairly 
easy. 

-The graphic notes are for visual effeet, so dolted notes 
are ignored but use the proper audio note length. 

-Start your DA TA statements with line 1000, so as nol lo 
interfere with the driver portion of the program. 

-Take a little time to study my DA TA statement lines. 

The listing: 

210_ 02M 
4S(l--05C3 
590 __ 0760 
1100 OBee 
END _ OF34 

1 0 ' SEE AND HEAR MUS I C  
20 ' *************************** 
30 ' *  JOSEPH M .  URBAS * 
40 ' *  1 07 V I NE ST * 
50 . ' *  CANONSBURG ,  PA. 1 5 3 1 7  * 
60 ' * COPVR I GHT , 1 983 * 
78 - *************************** 
80 Ct.EAR5111111 
90 D I MA ( 1 0 ' , B ( 1 0 ' , C ( 10 ) , D ( 1 0 ' , E (  

1II!1) , F  ( 1 0 )  , G ( l e) : Cl..S 
1 00 PMDDE4 . 1 : PCl..S 
1 10 C I RCt.E ( 4 . 1 4 ) , 4  • • • 75: t. I NE CS. l 
4 ) - C B, 0 ) , PSET 
1 20  C I RCt.E ( 1 9 , 1 4 ) , 4 " . 75 : PA I NT ( 1  
9 ,  1 4 ) , 5, 5 : t. I NE ( 23, 1 4 ) - ( 23 , 0) , PSE 
T 
1 30 C IRCt.E ( 34 , 1 4 ) , 4 " . 75 : PA I NT ( 3  
4 ,  1 4 ) , 5, 5 : L I NE ( 38 , 1 4 ) - C 38 , 0 ) , PSE 
T : L l NE C 38 , 0 ) - C 44 , 3 ) , PSET 
1 40 C I RCLE ( 49 , 1 4 ) , 4 " . 75 : L INE ( 45 
, 1 4 ) - C 4 5 , 2B ) , PSET 
1 50 C I RCt.E I 6 4 , 1 4 ) , 4 " . 75 : PA I NT ( 6  
4 , 1 4 ) , 5 , 5 : L I NE ( 60 , 1 4 ) - (60 , 28 ) , PS 
ET 
1 60 C I RCLE C 79, 1 4 ) , 4 " . 75: PA I NT ( 7 
9, 1 4 ) , 5 , 5 : L I NE C75, 1 4 ) - C75, 2B) , PS 
ET : L I NE C 75 , 28 ) - C 8 1 , 25) , PSET 
1 70 C I RCLE ( 94 , 1 4 ) , 4 " . 75 
1 80 FORLa1 6000T0 1 6052 
1 90 READC 
200 POKEL , C  
2 1 0  NEXTt. 
220 DEFUSR0= 1 6000 
230 DATA 1 3 4 , 255, 1 4 2 , I B , I , 1 67 , 1 28 
, 1 40 ,  I B , 3 1 , 38, 249, 1 42 ,  1 8 ,  1 93 ,  167 
, 1 28 , 1 4 0 , l B , 223, 38, 249, 1 42 
240 DATA 1 9 ,  1 29, 1 6 7 ,  1 28 ,  140, 1 9 , 1 5  
9 . 38 , 249 , 1 42 , 20 , 65, 1 67 , 1 28 , 1 40 , 2 
0 , 95 , 38 , 249, 1 42 , 2 1 , 1 , 167 , 1 28 , 1 40 
, 2 1 , 31 , 38 , 249 , 57 
250 FORL- 1 5937TD1 5999 
26/11 READC 
270 POKEL, C 
280 NEXTL 
290 DEFUSR I - 1 5937 
300 DATA 1 34 , 0 ,  1 42 ,  1 5 ,  1 , 167 , 1 28 , 1 
4 0 , 1 8 , 0 , 38 , 249. 1 4 2 , 1 8 , 33 , 1 67 , 1 28 
, 1 4 0 ,  1 8 ,  1 92 , 3B, 249, 1 42 ,  1 8 , 225, 1 6  
7 , 1 28 , 1 40 , 1 9 , 1 28 , 38, 249 
3 1 0  DATA1 42 , 1 9 , 1 6 1 , 1 6 7 , 1 28 , 1 40 , 2 
0 , 64 , 38 , 249, 1 42 , 20 , 97 , 1 67 , 1 28 , 1 4  
0 , 2 1 , 0 , 38 , 249, 1 4 2 , 2 1 , 33 , 1 67 , 1 28 ,  
1 40 , 22 , 1 60 , 38 , 249 , 57 
320 GET I 0 , 0 ) - C 1 4 , 28 ) , A , 8  
330 GET C 1 5 , 0) - ( 29 , 28 ) , 8 , G  
340 GET ( 30 , 0 ) - C 44 , 28 ) , C , G  
350 GET ( 45 , 0 1 - ( 59 , 28) , D , G  
360 GET ( 60, 0 1 - C74, 28 ) , E , G  
370 GET ( 75 , 0 1 - C 89 , 28 ) , F , G  
380 GET ( 90 , /II ) - ( 1 0 4 , 28 ) , G , G  
390 PMODE4 , l : PCLS: SCREEN 1 , 1  
41ll1ll A=USR ( 0 )  
4 1 /11 FORM= l T051ll1ll: NEXTH 
42!21 Q .. Ill: P-2111 
43/11 B-USR 1 1 I1l)  
44111 READN , V , Nf; 
45111 ON N BOT046111, 47111 , 480, 490, 500 
, 51 121 , 52 0 , 56111 
4b0 PUT ( P , V l - C P + 1 4 , V+28) , A , OR I g-

September 1963 lb. RAtNBOW 219 



l54: S0T0l53111 
47111 PUT t P , V ) - tP+ 1 4 , V+2B) , B , OR : Q-
36: aoT053fJ 
4BI1I PUT C P , V ) - CP+ 1 4 . V+2B ) . C. DR : � 
I B : aoT053111 
49111 PUT tP . V ) - C P+ 1 4 . V+28 ) , O, DR : �  
54: aoTQ53B 
51!11!1 PUT C P , V ) - C P+ 1 4 , V+2B ) . E , OR : Q-
36: aoT0531!1 
5 1111 PUT C P , V ) - C P+ 1 4 , V+2B ) , F , OR : Q­
I B : SOT053121 
52111 PUT C P , V ) - ( P+ 1 4 , V+2B> , a . OR : Q-
72: GOT053111 
53/11 PLAYNt 
540 P-P+Q : IFP->23680T042111 
550 FORM= 1 TO I 0 : NEXTM: 60T0440 
560 B-USR 1 ( 1!I ) : fORM- I T0 1 01!11!1 : NEXTM 
: CLS 
57111 PR I NT@2S9 , " PRESS ENTER TO PL 
AV AI3A I N . " 
5BI1I I F  I NKEVt< >CHR. ( 1 3 ) GOT05BI1I 
590 RUN 
1 1111!11!1 ' *****ORI B I NAL RAGS***** 
1 1!1 1 0  DATA6, BB , T504LBO, 6, l l11l11, 03G, 
6 . 94 . B , S, BB , 04L40, 6 , 94 , 03LBB , 6 , B  
8, 040, 6 , 94 , 03B , 6 , 88 , 040, 6 , I I11I11 , 03 
S , 6 , 94 , B , 5 , BB , 04L40 , 6 , 94 . 03LBB 
1 1212121 OATA6 , BB , 040, 6 . 94 , 03B , 6 , BS ,  
04E , 5 , B5 , L4E , 3 , 1 121I!1 , 03LBB , 3 , 97 , A ,  
3, l l!1l!1, 6 , 2 , 97 , L4A , 4 , 94 , L2BPB, 6 , l l21  
0 , LBG , 6 , 94 , B , 6 , 9 1 , 04C 
1 1113111 DATA6. BB, 04LBD , 6 , 1 00 , 03B , 6 ,  
94, B , 5 , BB , 04L4D, 6 , 94 , 03LBB , 6 , BB ,  
040 , 6 , 94 , 03B, 6 , BB , 04D, 6 , 1 111111, 036, 
6 , 94 , B , 5 , 8B, 04L4D , 6 , 94 . 03LBB 
ltiJ4111 DATA6 , BB , 04D, 6 , 94, 03B , 6 , 94 ,  
L4B , 1 , 97 , L2A , 3 , 1 111111 , LBG+ , 3 , 97 , A , 6 
, 94 . B , 2 , 97 , L4A , 3 , 1 1113, L8F+, 2 , 1 1216 ,  
L4E , 2, 1 09 , D 
1050 DATA6, SB , 04LSD , 6 , 1 00 , 036, 6 ,  
94 , B , 5 , BS , 04L4D , 6 , 94 , 03LBB , 6 , BB ,  
04D , 6 , 94 , 03B, 6 , BB , 04D , 6 , 1 111111 , 036, 
6 , 94 , B , S, BB , 04L40 , 6 , 94 , 03LBB 
1 060 DATA6 , BB , 04D , 6 , 94, 03B , 6 , B5 ,  
04E , 6 , B5 , L4E , 3 , 1 111I11 , 03LBG , 3 , 97 , A ,  
3 ,  1 00, G, 3 , 97 , L4A, 4 , 94, L2. B , 5 , 94 ,  
L4B 
1 070 DATAb , B5 , 04L8E , 5, SS , L4D, 6 , 9  
4 , 03LBB , 5 , 9 1 , 04L4C , 5 , 94 , 03B , 6 , 94 
, LBB, 2, 97 , L4A , 3 , lfJ6 , LSE , 5 , 94 , L4B 
10B0 DATA2, 97, A , 6 , 94 , LBB , 2, 97 , L4 
A , 6 , 94 , LBB , 6 , 9 1 , 04C, 6 , 94 , 03B , 2 , 9  
7 , L4A, 1 . 1 111I11, L2G , 5 , 79 , 04L4GP4 
1 1119111 DATA6 , 76 , 04LBA+ , 5 , 73 , L4B, 6 ,  
76 , LBA+ , 5, 73 , L4B , b, 7b . LBA+ , 6 , 73 ,  
B , 6 . B2 , F+ . 5 , 79 , L4G, 4 , B5 , L2E , 6 , B2 
, LBF+ 
1 11!11!1 DATAS , 79 , L4G, 6 , 82 , LBF+ , 5 , 79 
. L4B , 6 , B2 , L8F+, 6 , 79 , B , 6 , 9 1 , C+ , 5 ,  
BB, L4D , 4 , 94 , 03L3. B 
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1 1 10 DATA6 . 9 1 , 04LBC+ , 5, 88 , L4D. 6 .  
9 1 . LBC+ . 5 , SS , L4D, b . 9 1 , LBC+ . 6. BB . 
D , b , BB , D+ , 5 , 85 . L4E, 1 , 97 . 03L2A. 6. 
BB , 04LBD+ 
1 12111 DATAS , BS , L4E , b , ee , LBD+ , 5 , BS 
, L4E , 6 . BB , LBD+ , b , BS , E , b , BS , E+ , 5 ,  
B2, L4F+ , 4 , BB , L3 . D 
1 1 3111 DATAb , 7b , 04LBA+. 5, 73 , L4B, 6 ,  
76 , LBA+ . 5 ,  73. L4B , b . 7b ,  LBA+. 6 . 73 ,  
B , 6 , B2 , F+ , 5 , 79 , L48, 4 , B5 , L3E 
1 1 4111 DATA6 , B2 , LBF+ . 5 , 79, L4G , 6 , 82 
, LBF+ , 5 , 79 , L4B , 6 , B2 , LBF+, 6 , 79, G ,  
6 . 9 1 , C+ , 5 , BB , L4D , l , 94 , 03L3B 
1 1 SI1I DATA3 , 97 , 03LBA , 2 , 97 , L4A , 3 , 9  
7 , LBA , S , BS , 04L4E, 5 , B5 , E , 6 , BB , LBD 
, 5 . 79, L4G , 6, B5 , LBE, 6 , BB , D  
1 1 60 DATA6 , 94 , 03B , 2 , 1 00 , L4G , 6 , 97 
, LBA , 6 , 94 , B , 6 , 9 1 , 04C , 5 , 94 , 03L48, 
3 , 1 00 , LBa, 2 , 97 , L4A , 7 , l �� , L2ap4 
1 1 7111 DATAb, BB , 04LBD . 6 . 1 SS, 03G . 6 .  
94, B , 5 , BB , 04L4D . b . 94 . 03LBB , 6 , BB ,  
04D , b , 94 , 03B, b . BB , 04D, b . l �I1I . 03B. 
6 , 94 , B , 5 . BB , 04L4D 
I 1 B0 DATA6 , 94 , 03LBB , 6 , BB , 04D , b , 9  
4 , 039, b . BS , 04E , 5 , B5 , L4E . 3. 1 �I1I. 03 
LBG , 3 , 97 , A , 3 , 1 00 , B , 2 , 97 . L4A, 4 , 94 
, L2 . B , 5 . 94 , L4B 
1 19111 DATAb, 85, 04LSE , S , BB . L4D. b . 9  
4 , 03LBB , S, 91 , 04L4C , 5 . 94 . 03B , 6 , 94 
. LBB , 2 , 97 , L4A, 3, 1 0b , LBE , S , 94 , L4B 
1 2111111 DATA2 , 97 , A , 6, 94 , LBB, 2 , 97 , L4 

A , 6 , 94 , LBB , 6 , 9 1 , 04C . 6 , 94 . 03B, 2. 9 
7 , L4A , 1 , 1 0m , L26 , S . 79 , 04GP4 , B. B, B  

Mary's A Grand Old Name 

1 000 ' MARY' S A GRAND OLD NAME 
1 0 1 0  DATA3 , 1 09 ,  T403L 1 6D ,  3 ,  1 00 . LB 
. 8 . b , 94 . L l bB . 4 . Be , 04L2D . 4 . 94 , 03B 
, l , 97 , A , l , l I116 , E , 3 , 1 03 . LB . F+, 3 , 1 111 
0 . L 1 68 . 3 , 97 , LB . A , 3 , 1 03 , L 1 6F+ . 2 . 1 
09 . L4D, 2 , l �3. F+, l , 1 0b, L2 . E . 3 , 1 09 
, L 1 6D, 3 , l l21b , LB. E , 3 , 1 03 , L l bF+ 
1 11120 DATA2, 97. L4A, 2, 1 00 . G , 2 , 1 03 ,  
F+ . 2 . 1 06 , E , 2 , 1 03, F+, 2 , 1 00 , G , 2, 97 
, A , 2, 1 09, D , I , 97, L2A, l , 97 , A+ , 4 , 94 
, L2 . B , 3 , 1 1119 , L 1 6D, 3 , 1 00 , LB. 8 , 6 , 94 
, L 1 6B , 4 , ee , 04L2D , 4 , 94 , 03B 
1 030 DATA1 , 97 , A , I , 1 06 , E , 3 , 1 03 , LB 
. F+ , 3 , 1 00 , L 1 6G , 3 . 97 . LB . A , 3 , 1 03 , L  
1 6F+ , 2 ,  1 I!19 , L4D . 2 ,  1 03 , F+ ,  1 ,  1 06 , L2 
. E , 3 ,  l i1J9 , L 1 6D , 3, U I0 , LB . G . 6 . 94 , L l  
6B . 5. BB, 04L4D . 5 . BB , D+ , 5 , B5 . L4 . E ,  
6 ,  94, 03LBB 
1 040 DATA5, B5 , 04L4E . S . BB . D . S , 9 1 .  
C . 6 . 94 , 03LB. B . 3 , 97 , L I 6A , I , 1 06 , L2 
. E. l , 1 03 . F+, l , 1 00 , L2 • •  GP4, B , B . 8 



CORRECTIONS .. , ... N ote: CI I d rc e num b era are cartridge connector pin 
@'" • numbers tor Radio Shack Color Computer . 
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'" -=-@ co, " 
" Co2 .os· 
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=:);0"'. cel. CB2 
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� , 
GROUND � 

- GN o -'--

In John R. Kelty's "A Cheap Talker For Our CoCo"(July 
1983, page 276), the accompanying schematic had a few 
errors. Writes Kelty, "Most readers would notice the pin 
errors on the 682 1 .  It would not really matter if these were 
rever�ed anyway, except that the inflections would be 
inverted and the speech might sound like Chinese." Check 
pins 8 and 9 on the revised schematic and also note that the 
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4.7K ohm resistor at CAl should be "pulled up," +5VDC 
(not +3). The series resistor with the 10K pot is 2K and, 
finally, the clock capacitor of 220 pF to ground was left off. 
We had a number of calls about these mistakes and regret 
any inconvenience they caused. The corrected schematic is 
reproduced for your reference. 

Apparently due to an error in paste-up at the Rainbow, 
the first segmeut ofline 1 0  was left out ofthe listing for Mike 
Hall's "Trailin'Tail"(August 1983, page 36). That line, in its 
entirety, is: 

1 0  CLS : D I MCH$ ( 43 ) , X ( 99 ) , Y (99) , A (  
4 ) , B ( 4 ) , E ( 1 0 ) , S ( 1 1 ) , S$ ( 1 1 ) , G ( 50) 
: FORZ= 1 T043: READCH$ ( Z ) : PLAY " L255 
; ABA" : NEX T :  FORZ= 1  TO U ' :  S ( Z )  =0: S$ ( 
Z ) = II II : NEXT 

Joel Robbins reports that in his Au/odeslgner listing in 
"Talk About Your Chopped Down Ford!" (August 1983, 
page 50), there "were some 'ghosts' from an earlier version 
that didn't affect the running of the program, but might 
appear as real mystcries becausc thcy arc uscless com­
mands. "To "clean up" the listing, delete lines 103, 106, !O7. 
122 and 1 23. Change line 1 2 1  to read: 121  RETURN and 
that should do it. 

Ken Ostrer's '�Treasures of thc Enrakian Empire," 
(August 1983. page 1 22). needs a POKE25,6: NEW prior to 
loading in order to free up enough memory. We apologize 
for not noting this in the article. 

Don't ask us how it happened, but a colon was omitted 
from the end of a line in the listing for Jim Schmidt's 
"Everything You Wanted To Know About Hex . . .  " (April 
1983, page 1 86). Line 16030 should properly read: 

1 6030 N 1 $=HEX$ ( N 1 ) : N2$=HEX$ ( N2 ) : 
A 1 $=HEX$ ( N 1 -N2) � 



RECEIVED & CER TIFIED 
The following products have been recently received by rhe Riltnbow, examined by our magazin e  staff and approved 

for the Rilinbow Seal-of Certification, your assurance that we have seen the product and have ascertained that it is 
what it purports to be, 

This month the Seal of Certification has been issued to; 

Timt TtjOcber, a 1 6 K  BCB educational l'ro- Shaft, a 16K 1 00 poreefit M l: arcade game. 
gram for ages 5-1 1  with six skill levels. It Obj�t;tive;, '�lin�w'yo»r;',rifi'rtM��;J��e 
reinforces and assists children in learning to ..,tei:n w�i!i: aVQiding the.�ight ""shi.!lgeie­
tel! time by having them convert the time ' va.to/fnistljey moye.up "n4 <l6wn)1fuhe of 
displayed on a traditional clock into digjts .!,,,,,ra�.tandom patterns, artd try I" re;ll)ll the 
using the keyboard. Includc� tw�'t pricti��,' hC'Xl floor. Pric.:kly-Pear Software. 9234 E',-" 
modes, two quiz mode, and a d�jled l'iQ-- 30th Street, Tuc,on, AZ 85710, tape $24.95, 
gress report with the studej1t:S.na:meill1tt can disk $29.95. 
be displayed to screen or ptinlo,. 'Crystal .:ron .• � T .. ""y· ,  .;1.61:. BeB eduoo. tio .. I\It . . 1w6<.<I. Software, 6591 Dawsey RoadiR<lck Creek, r , 
OH 44084, tape $ [;5c9S. . .  gamefoiontto .b. �"iyers,'01:U""tive: P,laS 

"aAAi�t ,your opponent and form as nrany_" 
Trekbest, a 16K EC" Trek game. Object�,\::(f; �pree- or more letter words as you can frDIIt 
You are in command of a prototype�aes:: theten letter�_chos�l):aJ:raI?-4-f1m by thecom� 
troytrwith tht ini •• iun uf stuppin�tlieK.!��- puter. Pric1aY'Peai SoftWare; 9234 E. 30th 
tar from successfully invading your'home Street, r�c.olli AZ 8�110; t.t>¢ $1�.9'\ di.k 
'pace. Hyperion Software, P;O. Bnl< 1 96. $24.95' . 

. . .  

Lagrangeville; NY 1 2540, mj>e $J6.95· Obk MlJla,er, a 161J2K disk utilit� pr<>­
B.b),lon, a 16K. game with ten skill ievets, ,gram that provides all the facilities neeCleiH(l 
Objective: You are goverimr ofB.bylon and manag.disk files. It will date files on the disk 
in the best interest of jts_citiz�ns. you !'nust directory� print a directory that includes file 
manage-_thecity's assets,;'I.and� grain, arid t,he: ' size; creation date; granule locations; and 
peop�e thc"mselves (as, sowces for f�r�s ' machine language program start. end. and 
and 3$-fl)e-mbers ofthe.city-S defensive�l'rny) exec locations. Disk Manager wiB also 
while contending with-enemy inva.�tnrt, pe'or create and save a catalog of all the files on a 
crops, plague� and other disasters that-arise. collection of disks, find a particular file or 
Valhalla Enterprises. P.O, Box 243, Sum- group of files in the catalog, restore killed 
ner, WA 98390, tape $ 1 2.50. files, eomple',ely recover a disk with a dam-

aged directory and most output from the Elutronit: Graph, a 1 6K ReB function program Car' be sent to the screl"fl, printer or 
graphing program that will graph any fune- both. Prickly-Penr Software, 9234 B. 30th 
lion using low, medium or hig/l--resolution Strec(, :rucson, AZ 8571

.
0, tjlp. $2�,�5, 

graphicS and-<>vcrl'ay as many of t}le func-
tions on a. graph as,$'�u wish usi,rtg'a'LPVII ,- ,Musie'IJM:�.a 16K Mt prOF,am that lets you 
or look-alike printer, Valhalla,Ent5'tprises, comp_I<lMype.mfromsbe�t musicl a song 
P.O. Box ;243, Sumner, WA 98J9!l,: tape ln foup-part llartT\9ny, allllJgn a different 
$ 14.56. Instrument to �{;j'fvOjC0� or use one jnstfu': 

Gr •• t New Adventur .. hi Wonderlaml, a 
J2K 100 percent M L  adventure. fantasy 
world game perypled with the creatures of 
Lewis Carrol1's magination, '"Alice In Won­
derland," "Thf(�ugh The Looking Glass," 
and "The Hunting, of the Snark" blended 
into on. landscape, Objeetive: Y 00 are Alice. 
As you wander through Wondeiland , ,,you 
must become a queen (on the chessboard 
landseape), help ' capture tit. nasty Snark. 
and get home again. Prickly�Pear Software, 
9234 B. 30th Street, Tucson, AZ 85710, tape 
$24.95, disk $29.95. 
TlMSMAIl" Tape Information Manage­
ment Systems Mailing List, a 1 61:. Extended 
BAStC modification ofTiMS (a generalized 
data management system) to address the 
s.pedal requ irements of label printing that 
cannot be handled by the more generalized 
T1MS print mode. TIMSMAIL provides 
eight fields selected in such a way as to facili­
tate search ing. editing, sorting and printing 
t he mailing list, lncludes a IS-page user 
manual. Sugar Software, 2 1 53 Leah Lane, 
Reynoldsburg, OR 43068, I.pe SI9.95. 
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mcm for sever.if parts. In,c-ludes a sotlg by 
Bach and instroetlon •. 'Pri�k!1,l'e.� Soft­
ware , 9234 E. 30th Street, Tucson. AZ 
85710, tape $24.95, disk $29.95. 
Disk Z8pper, a 32!64K programmer's aid, 
disk-fixer, editor a,nd fOfllla1ting utility. II  
can be used to pr"teet �isk$, chang� the 
informati-ofi ,on disks, and backup many 
disks-i-tlllt have been altered t� make baCkup 
_impO"S.sibte� Prkkly-Pear'-Software, 9234 E, 
30th Street, Tlfc,on, AZ 85710, di.k $34.95. 

CoCo Mail, a ,l6K menU oriented, mailing 
list fiyst6m to be -u'sed to m,aintain a list of up 
to '200 ,J�les -p�r d isk,,,,cm�Jaining name, 
address; city,-5tate, zip, ph,oJl�-nu�bers, sp-e� 
cia! code, and notes,with a maxithU-mJ)f256 
characters per file. The special codes record 
of each file allows the system user to mark 
each record for specialized printouts, FiJes 
can be moved from one d isk to another and 
prints two across or single labels. Includes a 
IS-page instruction manuaL Reitz Compu­
ter and Eleclronics, .3 1 70 W. Central 
Avenue, Toledo, OH 43606, disk $59.95. 

Graphic Scr_ Print Program, . 16K ML 
graphic SCreen print program that works in 
.all PMODBS and lets you shift screen 
i��s anywhere on the printed page. Avail� 

'lUJle for'both Color BASIC 1 .0 and 1 . 1 .  Cus­tOlJl-Sof):ware, Engineering. 807 Minutemen 
CaU:�ay!. gq'eoa Beach, FL 32931,  tape 
$9.95: - " - ./' 

Statement Wr:�_� ii;,j-�K�_program that sup· 
,e:1<;!Dents: the caR?:ljilil,i�$"of the Disk Double 

'Entry lDDE) program ajjo allows you to 
;se!�t ",qain DDE. a¢c(tunts for special 
tfe.li¥nt, .add supplemenial information 
and-'f�i,lnaf"tlie ledgers frir'tlie.s�accounts to 
sati�fy:'S"peciarneeds. The ,pt'ognl!llc will take 
receivable act:onpts, add fulfcust'ofner name 
'and addreSs>_!l�d -p�Qduce stat�efit1i suita­
b!e'for billirt'g: StAtement W!illlr wi!) also 

' produce summ�ry .'W0rts foi" sel�<d ac­
c�Ui1ts' to proyl'f,c:-_-' t;JVerall vr,sJb-Uj�y_, of 
a�CQ�n_!1;tatus and' �iyity. The user ___ s,�_P:llld 
be'lamiliar with tbii C<5l1;Jepts and <i)jertllion 
of lJl1i: lkfore aftef!ll!urig to use th;SClll'O­
gratj1:' Custom SofIWa«;.-IingineeilJig, 8jl7 
M inutemen CauseWa.l(t;ocoa Beat�, FL 
32931,u,'p6 $34.95. .. , " '

" 

Data .. 5II, a l 6K menu-driven data baseutil� 
ity program that wiU store up to 3,000 char� 
acten on one file and print to screen or 
printer. Litefrac Software. Inc . ., 2002 N. 
Mitgno!ia,Tu�..,., AZ 85712, tape $12. 
Cosmic C!Ol'OS. ",J6KMLarcade�r game, 
Objective' �ehie"e�hel!lgb"t senre possible 

, by elim1uung tbt "aQniat inmton forces 
)'bile Pfcitecting ;r,mf 'tarb<\se fuel ceUs. 
l\!la,Fk Daf. Prodlkt" 24001 Alicia Park­
way, Ni. 226, Missiotr'Viejo, CA 9269 1 ,  tape 
,24.95. 
El Bandito, a 1 6 K  ML game for one or two 
players with eight skill levels. Objective: Mant)uver y.cJUT .. bandits through passages 
and i�to tyrtncls-" wb'tle __ 90itging menacing 
�pldel'$ au:� returnin8:bim,nty to your lair. 
Mark,;Dala,.Pr.oduc\�: 24POl Alicia Park­
way, No. 226, Mission Viejo, CA 9269 1 .  tape 
$24.95. 

FlexiMFiler. a 32K data base management 
system for applications such as mailing lists, 
inventory� sales records, expense records, 
etc,) WIth many features that allow you to 
customize the system. F'lexi .. FUer will colkct 
up to 35 elements per record, with up- to 240 
characters per record, AU or any selected 
subset or records can be sorted in ascending 
or descending order by any of the 35 fields. 
Includes a 32-page instruction manual and 
requires an 80 column printer. Compute-r­
ware. Box 668, Encinitas, CA 92024. disk 
$64.95. 



Mlcromoll, a 41: Ml monitor designed to 
allow direct access to the 6803 microproces­
sor, the heart of the Radio Shack TRS-SO, 
Model MC-to. It contains the necessary 
took to: examine the contents of the MC-IO 
operating system ROM and discover many 
of the routines contained therein; examine 
and change contents of memory in RAM 
based programs; save and load ML pro­
grams using cassette: tape: create your own 
ML programs; use breakpoints and register 
displays for debugging and testing ML pro­
grams, routines� and dumps listings Of 
memory contents to printer for hardcopy 
recording. Includes a instruction 
manual. Micro Ten Software to���nlGj! 
Amboy Avenue, Perth Amboy, 
tape $19.95. 

Disk Graphics, a 16K ECB program that Gfllphle Math Advellture, . 321: ECB edu-
allows you to plot a variety of charts and cational advenlure game tn 24 skill levels. 
display them on a screen Or print them on a Objectlve: Search for treasure on land. fiver 
graphics printer, With its multifaceted. and in caVes, Your search is blocked by 
chart-plotting oapabilities, Disk G •• phl.. many obstacle, which ean be overcome by 
has many practical. business, scientlftc, and correctly answering math problems of addi-
engineering applications. Radio Shack tion, subtraction, mu1tiplication and d-iv-
Stores nationwide, disk $49.95. ision. Software Factory, 1333 Morgan Road, 

Bremerton, WA 98312, tape $21 .95. 
Amorti.atlon, a 16K ECB program de-
signed to provide you with complete infor- Statgraf. a 32K EeRy menu"driven. linear 
mation concerning simple interest loans. regression analysis package combined with a 
The program will the ��iiil�th;e;

, ,

thigh resolution plotting/line graphing sys-
screen ' tern. The user can enter pairs of data points 

i oil.hel' fn,mthe keyboard, tape Or disk), edit 
table of statistios, and plot 

Cheap Talker, a 16/32K ECI! speech 
synthes.is system thal comes fully assembled 
and tested. Includes cartridge with socketed 
SC-OI, program and users manual. Kelty 
Engineering, 1440 N. 6 1 &1, Lincoln, NE 
68505, tape $80. Printed circuit board for 
Cheap Talker S15. 
INTBASIC 1.0, a 16j32/64K interactive, 
self-contained integer BASIC compiler. The 
compiler was designed to optimize program 

data in a variety 
Includes a 
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first tO l\Omplete !ije'maze, Mlirlr:�J>ro->. 1'or: rqain prGl!':�!!"'tntal!e, te . Slori:., .. . . . : · · , � . :i . 
ducts, J\IO� I Alicia pi!rl\wt, No. 22t;Mis- ; J!tge (l!rlut tel<t":l',!.�roull�'!. . • na vari" "' :i>.ii.ba.;, Mailei/t1etter Wriier, two pro-Slon Vl�jO, CA 92o<il, tape $24.95. able storage . Vi asatcllw , .0. Box grams � a database mailer and a two-part �1037 1 ,  Sail Lake City, UT 8415 1 ,  tape letter writing program, bOlh designed to 
Gfaxxons" a 16K super hi�res, ML space $39,95. create, maintain and utilize stored informa-
game for one or !,!'o play,rs with 'eY!)ll ski�. , �u", a ! 61!: ML arcade W'me. 0Wectiv,�' lion for 161\, al'd 32", ta()� or disk svstem •. 
levels. Object\YII:;A�hi��lrifh�"\'IiI'Ore J ¥bu��re ',pe migJ1.lY wii1ala and yolu musi' c fThe,firslj>aft (llL'lM: Wpter will help you 
by eliminatin, a. manr iJIl!'�pi'li .• l\d:div- �{ighf;(!ff!�.<)wnq�rbol!s from th<:CF�under :' cre . ... aId edit a let..,,, flIe and the second 
mg, enemy 'itack'l1,g '\1>11". craftlP1S'PIi!SSl- II GOd,=Z+lIs: As 'II/: �e of C<M .

. 
di,t,oy. �. part ivilfaJlow �u !.o "tili! using your letter 

ble, while .v<lid�yOll! ;.I\",.n 4$truc,on. �. the tl\:llnderbol(,; you IIlll§t:ll.e �ur .ltield '! file aitd (0 ip.l:'� with Daiaba.e Mailer pro-
Mark Data Pr6itucls, 24001 AGeia Porl<- for protection. Aardvark, LT. D., 2352 S. gram. Induaes a 36-page user's manuaL 
way, No. 226. MissionViejo, CA 9269 I, tape Commerce, Walled Lake, M l  48088, tape EVS System Engineering Company, 9528 
$24.95, $ 19.95. Miramar Road, Suite 35, San Diego, CA 

Reo.ll, a 16K util ity program that will re­
cover matedal lost to the I/O ERROR in a 
cassette crash. It reeovers both BASiC and 
machine language, Time Softwa.re. P.O. 
Box 1014, Clearfield, VT8401 5, tape $14.95. 

92 126, tape or 4i,' S49.9S. 

Th� Seal of Certification program is open to a l l  manufacturers of products for the TRS-80 Color Computer, the 
TDP-IOO, or the Dragon-32, regardless of whether they advertise in the Rainbow. By awaraing a Seal, the magazine 
certifies the program does exist, but this does not constitute any guarantee of satisfaction. As soon as possible, these 
hardware or software items will be forwaraed to the Rainbow's reviewers for evaluation. 

-Jutt. Kapfhammer 
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FOR 
By Jeff Pyne 

Here's a conversion program that will bridge the measure­
ment gap and tell you how wide it is in both feet and meters. 

D id you ever want to run in a 16 kilometer race, but 
decided not to because you weren'l su re if you could 
run that far? Or perhaps you have needed to figure 

out how many liters of gas are required 10 fill a 1 0  gallon 
lank'> Well. here is a program wrillen by Jeff Pyne lhal will 
help you solve your problems . Convert is a useful program 
that makes it easy to convert inches to millimeters. inches to 
centimeters. feet to meters. miles to kilometers, s4 uare feet 
to square meters. U.S. gallons to lite" . I mperia l (British) 
gallons 10 lilers. ounces to grams. pounds to  kilograms. 
fahrenheit to celsius and vice versa. 

After CLOADing and RUNing, you will find lhe menu 
which lists all lhe conversions. You will be asked which 
opera lion you would like and lhen asked how many inches. 
feet. ounces, etc. 

This program is a good tool for teaching the young and 
old alike. So, the next time you arc asked to run in a 6K race 
Wilh,:.omc friends, you can leil ihem. �o ].7284 miles 
easy. W� 

The listing: 

1 0  � ****************** 
1 5  • * metr i c  * 
20 * conversi on * 
25 * BY JEFF PYNE * 
30 • * PORT MOUTON, * 
35 • * N . S .  CANADA. * 

40 ' ****************** 

165 . . . .  037E 

290 . . . . .  0621 

425 . . . . .  0932 

END . . .  0BEe 

45 CLS : SOUND 200 , 1 : F'R I NT@ 1 3 ,  " men 
u " 
50 PRINT " A )  END 
55 PR I NT "  B )  METR I C  I NPUT " 
60 PRINT" C) I NCHES-M I LL I METER 
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S "  
65 PRINT " D )  I NCHES-CENT I METER 
S "  
70 PRINT " E )  FEET-METERS 
75 P R I NT " F )  M I LES�KI LOMETERS 
80 P R I NT " G )  FEET ( 2 ) -METERS ( 2 )  
85 PR INT " H )  U . S .  GALLONS-L I TE 
RS" 
90 PR I NT "  I )  I MPER I AL GALLONS­
L I TERS" 
95 P R I NT " J )  OUNCES-GRAMS" 
1 00 PRINT" K )  POUNDS-K I L OGRAMS 
" 

1 05 P R I NT " 
US " 

L )  FAHRENHE I T-CELSI 

1 1 0 PRINT: PRI NTTAB ( 8 )  " WHAT OPERA 
T I ON?" 
1 1 5 AN$-I NKEY$ : I F AN$ - ·· ·· THEN 1 1  
5 
1 20 AN-ASC ( AN$ ) -64 
1 25 IF AN$(CHR$ ( 6 5 )  OR AN$ >CHR$ ( 
7 6 )  THEN 1 1 5 
1 30 ON AN GOTO 1 35 , 295 , 1 40 , 155, 1 
7 0 , 1 85 , 200 , 2 1 5 , 230 , 245, 260 . 275 
1 35 CLS: END 
1 40 CLS : I NPUT " HOW MANY I NCHES " ; I  
1 45 PR I NT " THAT I S ·· ; I *25 . 4 ; " M I L I M  
ETERS " 
1 50 GOSUS 540 : GOTO 1 40 
1 55 CLS : I NPUT " HOW MANY I NCHES " ; I  
1 60 PRINT " THAT I S ·· , I * 2 . 54, ··CENTI 
METERS" 
1 6 5  GOSUB 540 : GOTO 1 5 5  
1 70 CLS : I NPUT " HOW MANY FEET " ' F  
1 75 PR I NT " THAT I S " ; F*. 3048; "METE 



RS" 
1 8@ BOSUS 54�: BOTO 17121 
1 85 CLS: I NPUT " HOW MANY M I LES " J M  
1 9� PFUNT" THAT I S " I M*1 . 60931 " K I L  
OMETERS" 

1 95 80SUS 54@ : 80TO 1 85 
2@@ CLS : I NPUT" HOW MANY FEET ( 2) " ,  
FF 
2@5 PR I NT " THAT I S " ; FF*. 0929 , "MET 
E RS ( 2 ) " 
2 1 0  BOSUS 540: BOTO 200 
2 1 5  CLS : I NPUT" HOW MANY U. S .  BALL 
ONS " ; B  
220 PR I N T " THAT I S " ; 8*3 . 7854 ; " L I T  
ERS " 

225 60SUS 540: 80TO 2 1 5  
230 CLS: I NPUT"HOW MANY I MPER I AL 
SALLONS " ; G  
235 P R I N T " THAT I S " ; G*4. 546; " L I TE 
RS" 
24121 SOSUS 540 : 60TO 230 
245 CLS : I NPUT"HOW MANY OUNCES " , O  
25121 P R I N T " THAT I S " ; 0*28 . 35; " SRAM 
S "  
255 BOSUS 540 : 60TO 245 
260 CLS : I NPUT " HOW MANY POUNDS " ; P  
265 PR I NT" THAT I S " ; P* . 4536; " K I LO 
GRAMS" 
270 GOSUS 54121: GOTO 260 
275 CLS : P R I NT "HOW MANY DEGREES" 
280 I NPUT" FAHRENHE I T "  , F 
285 PRINT" THAT I S " ;  ( F-32 ) *5/9 : PR 
I NT" DEGREES CELS I US "  
290 BOSUB 540 : 80TO 275 
295 CLS : SOUND 200. 1 : PR I NT@ 1 3 . " me 
nu " 

300 PR I NT "  A )  END" 
31215 PR I NT "  El )  I MPER I AL I NPUT" 

3 1 0  PR I N T "  C )  M I LL I METERS- I NCH 

Esn 
3 1 5  P R I N T "  D )  CENT I METERS- I NCH 

E S "  
320 PR I N T "  E )  METERS-FEET 

325 PR I N T "  F )  K I LOMETERS-M I LES 

" 
330 PRINT "  G )  METERS ( 2 ) -FEET ( 2  
) " 
335 PR I N T "  H )  L I TERS-U. S .  GALL 

ONS "  
34111 P R I N T "  I )  L I TERS-I MPER I AL 

GALLONS" 
345 PRINT" J )  GRAMS-OUNCES " 
351!! PR I NT" K) K I LOGRAMS-POUNDS 
.. 

355 PR I NT "  L )  CELS I US-FAHRENHE 
I T "  
360 PR I NT : PR I NTTAB ( 8 )  " WHAT OPERA 
n ON'?" 
365 AN$= I NKEY$: I F  AN$= .. .. THEN 36 
5 

370 AN-ASC ( ANS ) -64 
37� I F  ANS< CHRS (65) OR ANS >CHR$ ( 
76) THEN 365 
380 ON AN aOTO 1 35 , 45, 385, 400, 41 
5, 430 , 445, 460 , 475 , 490 , 50�. 520 
385 CLS : I NPUPHOW MANY M I LL I METE 
RS" , M  
390 PR I N T " THAT I S " , M*. 0394 ; " I NCH 
ES" 
395 SOSUS 540: 60TO 395 
400 CLS : I NPUT" HOW MANY CENT I METE 
RS " l e  
4215 PR I N T " THAT I S " I C* . 3937; " I NCH 
ES" 
4 1 0  BOSUS S40 : S0TO 4121121 
4 1 5  CLS: I NPUT" HOW MANY METERS " , M  
420 PR I N T " THAT I S " ; M*3 . 281118; "FEE 
T" 
425 BOSUS 5421: 60TO 4 1 5  
431!! CLS : I NPUT "HOW MANY K I LOMETER 
5" ; K 
435 P R I NT " THAT I S " ; K* . 62 1 4 ; " M I LE 

S "  
440 BOSUS �40: BOTO 430 
44� CLS : I NPUT" HOW MANY METERS ( 2 )  
n ; MM 

450 PR I NT "THAT I S " , MM* 1 0 . 764 , " FE 
ET ( 2 ) " 
455 BOSUS 540: 60TO 445 
460 CLS :  I NPUT " HOW MANY L I TERS" ; L  
465 P R I N T " THAT I S" ; L* . 2642 ; " U . S .  

GALLONS " 
470 GOSUS 540 : 90TO 460 
475 CLS :  I NPUT" HOW MANY L I TE RS " ; L 

480 PR I NT " THAT I S " ;  L * .  22; .. I MPER I 
AL GALLONS" 
485 GOSUS 540: GOTO 4 75 
490 CLS: I NPUT" HOW MANY GRAMS " ; G  
495 PR I NT " THAT I S" j S" . 12I353; " OUNC 
E S "  
500 BOSUS 54121 : GOT O  49121 
505 CLS: INPUT"HOW MANY K I LOGRAMS 
H ; K  
5 1 0  PR I NT " THAT I S " ; K*2 . 2046; " POU 
NOS " 
5 1 5  Goaus 540 : GOTO 505 
52121 CLS: PR I NT " HOW MANY DE8REES" 
525 I NPUT " CELS I US " ; C  
530 P R I N T " THAT I S " ;  (C*9/5 ) +32 : PR 
INT" DEGREES FAHRENHE I T "  
535 SO SUS 540 : GOTO 520 
54121 PR I NT : PRI NT " ANOTHER ( Y  OR N) 

545 RP$;I NKEY$ : I F  RP$= .. .. THEN 54 
5 
55121 I F  RP$( CHR$ ( 65 )  THEN 545 
555 I F  RP$= " Y "  THEN RETURN ELSE 
45 
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Grade A veraging Could Be 
Handy Teacher's Aid 

By Paul N. Luetke 
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dAily grades and B is for test grades. PA refers to percentile 
average, GC refers t() grade code, and FA is for the final 
average: the FOR/NEXT loaps in lines 1 1 00 and 1 1 10 
must also be changed if mare teachers or students are to be 
used . Since I only have data for one teacher in the program, 
the X loop is I TO I .  

The second menu .llows you to choose the subject to 
average. To change these subjects, edit lines 320 and 330 and 
2320-24 10. Note that the variable GC indicates the number 
of periods per week that the class is in session. Ari example 
of this would be language which is taught four days per 
week. This item is used in determining the student's overall 
average. 

After entering the subject to average, the program will ask 
for the number of da ily grades that you are averaging for 
that SUbject. Next, it asks for the number of test grades to be 
averaged. 

Lastly, the program will ask for the grade weighting 
desired for each. The total of the two numbers entered here 
should be equal to 10. I use differeht weightings for each 
subject, but i f  daily grades counl for 60 percent of the final 
grade a nd test grades count40 percent, then you wou ld enter 
a 6 and a 4 respectively. If no tests were given, then enter a 1 0  
for the weighting of the daily grades and a 0 for Ihe test 
grades. 

The actual grade cal culations take place in lines 770-790, 
The printing routine which prints both a cla.�s report and 
individual reports begins in line 1 420. The program is writ­
ten for the Line Printer VII. 

Enter PMOlJE 0 before loading the program. 

I hope that this program will be of use to many of you, 
especially those of you who are teachers. I have been print­
ing week ly report cards for all of my students for the past 
two years. It takes me only about 20 minutes to enter a l l  of 
the grades for all 10  subject fields. I have found that both 
slUdents and parents appreciate it very much. It helps me 
also, because there are no surprises at quarterly marking 
periods anymore. 

I real ize that the program is quite long, so if you don ·t feel 
l ike typing i t  in, send me $5 to cover Shipping and handling 
and I will send youa copy. Write to: Paul N. Luetke, 8499 E. 
M-71 Lot 143, Durand, Mich., 48429. 

The listing: 

'\; V  

1 0£1 PMODE0 
1 1 0 GOT0130 
1 2�1 GOT0 1 40 
1 30 GOT02300 
1 40 REM 
1 50 PCLEAR l 
1 60 CLS 

300 . . . •  01AE 
420 . . . .  049F 
620 . . . .  071F 
840 . . . .  097F 
1110 , . .  OB9A 
1320 . • •  OElt 

1460 . . .  OFEO 
1670 • • •  1288 
1830 . . . .  1472 
2010 . . •  177A 
2180 . . .  19AA 
END" , 10EO 

1 70 PR I NHI 1 35, " GRADE AVERAG I NG" 
180 PR INTII2f1!6 , "BV " : PRI NT@232 , " PA 
UL N .  LUETKE " 

1 90 PRI NT@329 , " ---- --- ----" 
20111 GOT0220 

2 1 "  Z1!1':I NKEY$: I Fl$< >" " THENRETURN 
ELSE21 0  
22111 CLEAR:!00 
230 GOSUBl l1190 
24m FORX=1 T030: FORSC- 1 T0 1 0 : FA ( SC 
• )() - 1 1,1/1: NEXTSC, X 
231/1 CLS 
261/1 PR I NT : PR I NT" NAME COD 
E "  
270 PRiNTSTRING$ ( 32 , " = " ) I : PR 1 NT 
2B/iiI P R I NT "LUETKE 1 " : PR I NT 
" HATZUN13 2 " : PR I NT " MUNDT 

3 " : PR I NT " LUEDTKE 4 " :  
PRINT: I NPUT " t: E'achE'r- codE''' , TC 
29/11 CLS 
300 PRI NT " SU8JECT CODE" 
3 1 0  PRI NTSTR I NG. (32 . ..... ) 
320 PRI NT " LANGUAGE 1 " :  GC ( 1 )  
=4 : PRI N T " SOCIAL STUDY 2" : aC ( 2 ) -
5 : PRINT " L I TERATURE 3 " : GI:: ( 3 ) =5 
: PR I NT " MATH 4 " : GC ( 4 ) =5: 
PRI NT " SCI ENcE 5 " : GC ( 5 ) =5 : P  
R I NT " SPELL I N6 6 " : OC ( 6 ) =4: PR 
I NT " PENHANSH I P  7 " :  GC ( 7 ) = 1 : PR I  
NT " ART S" : OC ( 8 ) = 1  
33121 PR I NT " HYMNOLOGY 9 " : eC ( 9) 
= l : PR I NT " WORD OF 800 HIJ" : BC n tll) 
=4: PR I NT :  I NPUT" subj ect code" ; SC 
34m ONSC GOSUB2320, 233m . 2340, 23S 
121 , 236121 , 237121, 2380, 2390.2400 . 24 1 121  
35m CLS: PRI NTSTRING. ( 32. " '?" ) ; : PR 
I NT " ?'??'???'?'?'??? HOW MANY '?'????'?? 
?'?'??" ; : PR I NTSTFU NG$ ( 32, " '?" ) :  PRI N  
T " DA I LY GRADES FOR : " ; N. ; : I NPUTN 
36/ii1 PRINTIII 1 92, " TEST GRADES FOR : 
" I N$; : I NPUTM 
370 PRI NT@236 . STR I NG$ ( 32 , " ?" ) ; : P 
R I NT "??????? GRADE W E I GHT I NG '??? 
????? " , : PR I NTSTR I Na$ C 32 , "?" ) 
380 PRINTIII3!i14 , " DA I LV GRADES FOR: 
" ; N$, : I NPUTE 
39111 PRI NT.44e , " TEST BRADES FOR: 
" I N$ ; : I NPUTR 
4121111 I FE+R< >1 I11THENCLB : PR I NTlIIl 28, " 
THE TOTAL WE I GHT MUST EQUAL 1 111 " :  
FOR X - 1 TO l mllllll : NE X T X :  GOT0370 
4 1 111 GV=GV+GC ( SC )  
42111 ST-III 
430 I FC$ < TC ,  ST+l ) - "  " THEN46121 
440 ST-ST+ l : GOT0430 
45121 PR I NTSTRI NS$ ( 32, " = " ) I : PR I NT 
4611:1 CLS : PR I NT : PRlNT" ENTER CUMUL 
ATIVE DA I LY SRADES" :  PRI NT: SP.= " 

" : QP$= II " 

470 PRI NTSTRI NG$ ( 3 2 , " = " ) 
48111 FORX- I TOST : W$-C$ ( TC , X ) : W$-W. 
+SP. : W$-LEFT$ ( W. ,  1 0 ) : I FX< 1 0THENP 
R I NT" " I X ; W$+" " J : I NPUTA l SC , X ) :  
NEXTX 
490 PRINTX I W$+" " ; : I NPUTA ( SC, X )  
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: NEXTX 
S00 CLS : FORX-1 TOST; W.-C. ( TC , X ) : W  
$=W$+QP$ : W$-LEFT$ IW$, 7 ) : I F X < 1 0TH 
ENPR I NT "  " , X , W. , A I SC , X ) , : NEXTX 
5 1 0  PR I NTX f WS f A I SC . X l . : NEXTX 
520 PR I NT@4 1 B . " DO YOU W I SH TO CH 
ANGE ANY,? " : GOSUB:;!10 
53(11 I FZ$= " Y " THEN561l.1 
540 I FZ$="N" THEN61l.11l.1 
550 I FZ$< > " Y "ORZ$< >"Nn THEN520 
560 I NPUT " ENTER THE STUDENT ' S  N 
UMBER n ; X  
570 IFX< 1 0R X >ST THEN560 
580 I NPUT "ENTER CORRECTED GRADE 
VALUE " ;  A I SC ,  X l  
590 GOT0500 
60� IFM=0THE N 1 390 
6 1111 CLS : PR I NT: PRI NT "  ENTER CUMUL 
ATI VE TEST GRADES" : PR I NT 
620 PRI NTSTRI NS$ 1 32 , " = " )  
630 FORX=1 TOST: Wt-C$ I TC , X l : W$=W$ 
+SP$ : W$=LEFT$ I W$ , 1 0 l : I F X < 1 0THENP 
R I NT "  " ; X ; W$+" u ; : I NPUTB I SC , X ) :  
NEXTX 
i:.40 PRINTX I W$+" n , : I NPUTB (SC, X l  
: NEXTX 
650 CLS: FORX- 1 TOST: W$-C$ ( TC . X ) : W  
$=W$+QP$ : W$=LEFT$ < W$ . 7 l : IFX< 1 0TH 
ENPR I NT "  " , X , W$ ; B I SC . X I . : NEXTX 
660 PRINTX ; W$ ; B I SC . X l , : NEXTX 

It's liKe tour games i n  one! Four entirely dIfferent screens provide 
hours of interesting entertainmenH Battle $p!aers! Blast your way 
through the descending blocks! Defeal the enemy tanks! Trap the 
menacing cycles! Increasing levels of difficulty make each a real 
challqngal KRON is a fast M L  program with mulU.lX>!ors, Hi.R.s, and 
man,; gras! sm .. nds, It dIsplays the top five scores p!vs has a pause 
feature aM dISplay moM. 

32K STANDARD-JOYSTICK 

CATACOMB 

TAPE $29.95 

DISK $29.95 

Avoid enerry patrols while getting �uel for your escape trom the 
cataeomb!� ThEm dodge or blast space mi"\es and eremy ships as 
yoU travel the hYDerspace .corridor seeKing �he safety ot your 
rrothership wa iting a� the stargate! Calacorrb is an original Hi-Res, 
multi-oolor. multl·soreen, machine language program . 

.AI TAPE $19.95 

16K STANDARD·JOYSTICK "�!� DISK $23.95 

pEEK COpy 
The copier with II oUferenee 

.. COpiM tape ba;;!ed ;;!oHware: (even mo�t 8utO$tllrtsj � 
" DIsplays memory in Hex: and ASC11 � • Allows insertion or change of machine COde 
• DiSPlays Start, end, and cJ<ccutc addresses 01 ML prog�m$ 
• Is written in relocatable machine language cooe 

16K IlTANDARO TAPE $11.95 

PLEASE ADD $2.00 EACH ORDER, PO$TAGElHANOLING 

OREGON COLOR COMPUTER 
P.O. BOX 1 1468, EUGEN OR 97440 
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670 PRINTI4 1 S , " DO YOU W I SH TO CH 
ANGE ANy? n : GOSUB2 1 0  
6B0 I FZ .",uY"THEN7 1 0  
690 I FZ $-UN"THEN750 
700 I FZ$< > n Y "ORZfI< > n N"THEN670 
7 1 0  I NPUT" ENTER THE STUDENT' S  N 
UMBER " ,  X 
720 I FX < 0ORX >ST THEN710 
730 I NPUT"ENTER CORRECTED GRADE 
VALUE " ; B C SC , X l  
740 GOT0650 
750 CLS 
760 FORX=1 TOST 
770 F= « I A ( SC , X l /N ) *E ) + I ( B ( SC . X )  
IMl *R) l / 1 0  
780 PA ( X l =PA I X l +F*GC ( SC l  
790 F= I NT (F+. 5 )  
B00 I FXY-STHENI 340 
8 1 0  FA I SC , X ) =F 
820 I FF=1 00THENBOSUB I 080 : GOTOB50 
830 I FF > 1 2THENFs", n F  " : aOT0850 
840 GOSUB2421l1 
850 W$-C$ I TC , X ) : W$-WS+SPS : WSaLEF 
TS I WS , 1 0 )  
B60 PR I NT "  n +WS ; F$ ,  
870 NEXTX 
880 I FQW-STHEN 1 260 
B90 PR I NT@420 . " DO YOU IIIANT TO AV 
ERAGE " : PR I NTIiI45B , " MORE GRADES " 
900 aOSUB21 0  
9 1 0  I FZ fI= n Y " THEN290 920 I FZ$= " N " THENPR I NT "  are 

you sure'??" f : I NPUTASfi 
93f! AS$-LEFTS I AS$ , 1 l : I FAS$" " Y "TH 
EN1 200ELSE290 
940 I FZ$< > " Y " ORZ$< > " N " THENB90 
950 F$= " A+ " : RETURN 
960 FS= " A  " :  RETURN 
970 FfI ... .. A- .. : RETURN 
980 FfI= " B+ " : RETURN 
99f! F . . .. B " : RETURN 
UI00 FfI"'''B-'' : RETURN 
1 0 1 0  F.· " C+ " : RETURN 
1020 F.", " C  " : RETURN 
1 030 F$"'''C- n : RETURN 
1040 F •• " D+ " : RETURN 
1 11150 F$. n D  " : RETURN 
l i!160 F .... D- " : RETURN 
1 070 F$. " F  " : RETURN 
1 08111 FS .. " " : RETURN 
1 090 D I MC$ ( 4 . 30) , A I 1 0 , 30 l , B I 1 e , 3  
0 l . PA I 31l1 ) , 6C I 1 0 ) , FA ( 1 1 , 30 )  
1 1 00 FORX - 1 TO l  
1 1 1 0 FORV=0T030 
1 1 20 REAOC$ ( X , Yl 
1 1 3111 NE:XTV, X 
1 14111 RETURN 
1 1 50 DATA "LUE:TKE " , " MICHAEL " , " J I  
M" , " SUSAN " , "CHR I S " . " DAV I D " . " BE:CK 
Y .. . " SHANNON " , .. BETTY .. . .. T I NA " , "WES 



.. . .. KATHY .. . .. HARMON " . "MELYNDA " . "JE 
RRY .. . .. REBECCA .. . .. ER I CA .. . .. BEN " ,  .. ME 
LAN I E  ..  , .. MATTHEW .. . .. MARTHA .. . .. DEBOR 

AH " ,  II KAREN " , "BURTt' , 
u u . u n ,  U U

, 
U tt

, 
U 

II 
1 1 6" DATA 
1 1 70 DATA 
1 1 80 DATA 
1 1 911.l DATA 
1 200 CLB 
1 2 1 "  PA INT" DO YOU WANT TO BE 
E THE .. 
1 22" PRI NT" OVERALL AVERAG 
ES " : OOBUB2 1 0  
1 230 I F Z  ..... Y .. THEN 1 3"" 
1 24m I FZ .· " N " THEN 1 260 
1 2:5111 I FZ.< ) " Y " ORZ.< ) " N " THEN 1 2 1 1l1  
1 26111 PRINT: PRINT " DO YOU WANT 

TO SEE THE: " : PR I NT" DEC I MA 
L AVERASES " : SOSUB2 1 111 
1 270 I FZIIi"'''Y ''THEN1 330 
1 280 I F Z  ... .. N .. THEN 1 420 
1 290 I F Z .< ) " Y " ORZ.< ) " N " THEN1 260 
1 3111111 Qw .. e : CLS : PRINT" OVER 
ALL AVERASES" : FORX = 1 TOST 
1 3 1 0  F=PA ( X ) /8V : FA ( 1 1 . X ) =F : SC=" 
1 32" 80T079@ 

1 330 CLS : PRINT" OECI MAL A 
VERAGES " : FORX=1 TOST 

�lJ� MARKET CHARTER 
�lJ� LOG 
MlJ� DATA NE1WORK 

1 340 W.aC. C TC . X ) : WS-WS+QP. : W  •• LE 
FT. l W. , 9 )  
1 350 PRI NT "  " +W. , : PR I NTUSINS"##. 
## .. ; PA ( X ) /SV; : PR I NT .. .. .  
1 360 NEXTX 
1 37111 PRINT: PRINT: PRINT "PRESS ANY 

KEY TO CONT I NUE " 
1 3B1l1 A.-I NKEYIIi : I FA.< > .. .. THEN1 4211lE 

L SE 1 380 
1 390 FORX- 1 TOST: B l SC , X ) = 1 : NEXTX 
1 400 M= 1 0011.l1l.l1l.l1l.l1l.l011.l 
1 4 1 0  80T0750 
1 420 CLS : PR I NT " ENTER ENDI NG DATE 

OF THE PRESENTGRA D I NG PERIOD 
[ MaN-DAY-YEAR J 

" , : I NPUTVS. 
1 43" CLS : PR I NT " I S THE PR I NTER RE 
ADY? " : GOSUB2 1 111 
1 44111 I F Z$< > " Y " THEN 1 4311.l 
145" CLS : PRINT" WOULD YOU 

L I KE A " : PR I NT "  CLASS REPO 
RT CARD" 
1 460 80SUB2 U I  
1 470 I F Z IIi  .. .. Y .. THEN 1 4BI1IELSE 1 6'1!l1 
1 4B!lI PR I NT#-2, CHR. ( 3 1 ) ; TAB (S) " CL 
ASS REPORT ENDIN8 [ " , VB$ ; " ] " : P  
R INTtt-2. CHRIIi ( 30 )  
1 490 PIU NT#-2 . " "  
1 500 GOSUB2 1 50 : FORX=1 TOST 

PROFESSIONAL LEVEL INVESTMENT roOLS NOW AVAILABLE FOR THE 
COLOR COMPUTER. POWERFUL TECHNICAL ANALYSIS FU NCTIONS 
INCLUDING MULTIPLE VARIABLE MOVING AVERAGES, R}g'E OF CHANGE, 
OSCILLATORS, ETC. PLUS AUTOMATIC DAILY UPDATING OF PRICE AND 
VOLUM E  FILES VIA MODEM UTILIZING LOCAL AFlEA PHONE NUMBERS. 
SYSTEM COLOR COMPUTER 32K* 

REQUIREMENTS: 1 DISK DRIVE 
PRINTER (Optional) 
HAYES SMARTMODEM 
(Required For Auto Price Updating) 

PRICE: MTS MARKET CHARTER-$95.00 
MTS LOG & DATA NETWORK-$25.00 Per Month 
PRODUCT MANUAL-$25.00 II Purchased Separately 

Send Order Or Inquiry To: � MTS 
Market Timing Software, Inc. 
6912 N. Sheridan Rd. 
Chicago, IL 60626 

'ALSO AVAILABLE FOR TRS 80 MOD III. II. 12 AND 16; IBM-PC. APPLE II PLUS. ETC. 
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1 5 1 8  W.�C. ( TC . X ) : W$�W$+gp$ : W$-LE 
Ft$ ( W$ .  1 8 )  
1 528 PR I NT.-2 . W. ; " '" 

1 53111 FORSC- lTO 1111 
1548 IFFA ( SC , X ) - 1 111I11THENGOBUB 1 0B0 
: BOT0 1 56111 : ELSEI FFA ( SC . X ) +1 )1 2THE 
!IIF ... .. F " : BOT0 1 56ii1 
1 550 ONFA (SC, X )  + l BOSUB95ii1, 960 . 97 
iii, 9B0, 99ii1 . l ii1ii1ii1, 1 0 1 ii1 , lii120, 1 030, 1 iii 
4I!I . 1 11150 , lii16ii1. 1 1117111 
156ii1 PR I NT"-2, F$+" " ,  
1 570 NEXTSC 
1 5B0 F.PA ( X ) /aV: F. I NT ( F+. � ) 
1 590 IFF-1 00THENaOSUB 1 .e. : GOT01 6  
1 0 : ELSE I FF ) 1 2THENF.= " F  " : aOT0 1 6 1  
" 
16"" aOSUB242" 
1 6 1 "  PRI NTIt-2 , " " +F$+" It , 
162111 PRI NTIt-2 . US I NS ...... . tI .... .. ' FA ( 1  
1 .  ) 0  
1 63111 NEXTX 
1 64" PR I NT.-2. " " : PR I NTtI-2 . .. .. : PRI 
NT .. -2, .. .. 
1 650 CLS : PR I NT " WOULD YOU L I KE AN 
OTHER?" : GOSUB21 III 
166111 I F Z $� " Y  .. THE N 1 4eIllELSE167ii1 
1 67ii1 CLS : PR I NT " WOULD YOU L I KE I N  
D I V I DUAL REPORT CARDS FOR ALL Y 
OUR STUDENTS " : BOSUB21ii1 
168" I FZ$ .. .. Y . .  THEN 1 7111111 

FILE CAB I N ET 

A S E R IOUS UTI LITY 
MUL TIPURPOSr: 

INFORMATION MANAGEMENT 
Maintain any file you create; inventory, 
investments, mailing l ists, budgets, recipies, etc. 

Alphabetizes 
Sorts Numeric Entries 
Searches for key words or numbers 
Computes totals & averages by catagories 
Saves Recorda, changes or deletes them, up to 
20 entries for each record, up to 
256 characters for each entry. 
preformated mailing list & recipie program included 
Output to Screen, Printer or Tape, 
PRI NT all or selected records. 

+. -. X, + Numeric Entries. 
OWners Manual included with sample files 
1 6K, 32K, Memory Expandable. .A. -
Extended Basic Required ''''''-

M 0 r e t  0 n B a y  $29.95 postage paid 
cA R"'l'Ji�nte Add 6% Salea Ta" 

S o f t w a r e  

MORETON BAY 
SOFrWARE 

A DIVISION Of MORETON BAY LABORATORy 

3 1 6  Casti llo Street 
Santa Sarbara, CA 93101 

(805) 962·3127 
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1 7111111 FORX-1 TOST: W.=eS ( TC . X ) : W.-W 
S+9P$: W.-LEFT. ( W  •• 1 0 )  
1 7 1 ii1  PRI NT.-2 , CHR. ( 30 )  I TAI H 1 5 ) " 

REPORT FOR " I  CHR$ ( 3 1 ) I WS I C 
HR$ ( 3ii1) , "ENDIN13 [ " , VS$ , " J " : PR I  
NT.-2 , " "  
1 72111 BOSUB2 1 5ii1 . 
1 730 W"C$ (TC. X ) : W$-W$+SPS : W$-LE 
FTS ( W$ , l l11) 
1 74" PRI NTtI-2 . W. ; " 
175111 FORSC- l TO l lil  
1 76111 I FFA ( SC , X ) - 1 00THENaOSUB l f1la. 
: aOT0179111 
1 77ii1 I FFA ( SC . X ) + 1 > I :2THENF .... F - :  
aOT0179" 
1 78" ONFA (SC, X ) + I BOSUB95111. 9b111, 97 
iii. 98111 , 99111 , 1 1IIIIIIII . 1 0 1111 . 1 1112". 1 iil3I1I. 1 "  
4I11 , 11115111 , 1 "bIII . l"7ii1 . 1 0B" 
1790 PR I NT.-2 , F$+" " ,  
I B"" NEXTSC 
I B 1 111 F-PA ( X ) /GV : F=INT ( F+ . 5 )  
182ii1 I FF > 1 2THENFS"" F " :  aOTO 1 B4ii1 
183ii1 eOSU8242" 

' 

1840 PRI NT.-2 . "  " +F.+" " I 
1850 PR I NT .. -2 . US I NB ...... tI .. .. ' FA ( 1  
1 . X )  
1 861!1 PRI NT.-2 . .. .. : PR I NTtt-2 . .. A+ 
-fIJ � 1 A-=2 8�3 3-4 :e--:5 
C+=6 C-7 C-=8 D+=� D- 1 0  D--
1 1  F .. 1 2  .. : PRI NT .. -2 . .. .. : PR I NTtI-2, .. 
· : PR I NT.-2, .. .. 
1 87111 NEXTX 
1 88" CLS : PR I NT "  WOULD YOU L I KE 
A REPORT CARD FOR A SPEC I F  
I C  STUDENT " : eOSU:B21" 
189" I FZ$. " Y " THEN I 9 1111 
1 9111111 IFZ.- " N " THEN2 1 4111 
1 9 1 "  CLS : FORX - I TOST: WS-C$ ( T C . X ) :  
W$=W$+SPS : W.-LEFT$ (W$. 1 111 ) : I FX<ST 

THENPR INT" " I  X I WS . : NEXTX 
1 92" PR I NT :  INPUT" PLEASE ENTER TH 
E STUDENT NUMBER " ; X  
193111 INPUT"PLEASE ENTER THE STUD 
ENT ' S  NAME " , XA$ 
1 94111 PR I NTtt-2 . CHRS ( 3/i1 ) ; TAB ( 1 5 ) " 

REPORT FOR " ;  CHR. ( ;3: 1 >  I X A$ ; " 
" I CHR$ (3ii1) I "END I NB  [ " ; VB.; " J " :  
PR I NT"-2 , " "  
1 95" PR I NT .. -2, .. .. 
1 96111 GOSUB 2 1 50 
1 97" W$-C$ ( TC . X ) : WS=W$+SP. : WS-LE 
FT$ ( W$ ,  UH 
1 980 PRI NT#-2 , W$ ; " 
1 990 FORSC" l T0 1 0  

n • • 

200" IFFA ( SC , X ) = 1 ii10THENGOSUB 1 0B0 
: eOT02020: ELSE IFFA ( SC , X ) + 1 )1 2THE 
NF$= " F  n : GOT02020 
2ii1 1 ii1  ONFA ( SC , X ) + 1 60SUB95I11 , 96" . 97 
" . 980 . 990. 1 1!1111" .  1 "1 " .  l ii12111 , 1 iii 3111 , 1 111 
4" , 1 05111 , 1 "6111 , 1 11170 , 1 080 



2llI28 PR I NT#-2. F'I+" 
2838 NEXTSC 

.. , 

2848 F-PA C X ) /aV : F- I NT ( F+ . 5 ) 
211150 IFF>1 2THENF$·IIF " : aOT02070 
2'60 GOSUB242' 
211170 PR I NT#-2, .. II +F'I+" .. ; 
2Q1S8 PRI NT#-2 , USINGI## . ### " ; FA ( 1  
1 .  X )  
211198 PRI NT#-2 . .. " : PRI NT#-2 , .... : PRI 
NT#-2 . .. .. 
2 1 111111 CLS: PR I NT "WOULD YOU L IKE AN 
OTHER?" : GOSUB2 1 III 
2 1 1 0  IFZ$="Y"THEN I 9 1 0  
2 1 20 I F Z'I- "N"THEN2 1 40 
2 1 30 I FZ'I< > " V "ORZ'I< > " N " THEN2 1 1 0 
2 1 40 CL.S : PR I NT " THANK VOU " : END 
2 1 5(1 PRI NT#-2 . .. .. 
2 1 6(11 PRtNT#-2, "  

S L M 
H W 

2 1 70 PRI NT#-2 , " 
o I A 

V 0 
2180 PR I NT#-2, " 

C T T 
M R 

2 1 90 PR I NT#-2 , " 
I E H 

N D 

S 

C 

I 

N 

6 
A 

R 
M 

A 
E 

E 
D 

s 

P 

E 

L. 

cAuttotta 

D" 

E" 

C "  

I " 

gObtwatte 
49 BROOKLA'iD AVE 

AURORA, ONTARIO 
CANADA L4C 2H6 

L 
P 

A 
E 

N 
N 

e 
11 

FAM I LY GAM ES 

A 

R 

T 

• 

FOR 16K AND 32K COLOR COMPUTER 
STOCKBROKER � Up 10 6 p layers ea1 play Ihe stoc< 

I markoL Fo, 16K 0' 32K ECB, The 32K s in HIQ1-Res 
Graphics, 

, CRIBBAGE - Fo' 2 or 4 players, In H , gh.Res 
Graphics' (lor 32K), 
BATTLE - Wili you get bombed before you can f ind 
all  the ships? An extremely enterlainmg game for me 
family, 
COLORMINO � Up to 4 players challenge for hidden. 
colors, 
REMREM- Chal lenge your friends. Who can remem 
ber the longest color sequence? 
CONCEN Challenge the computer or a friend to a 
good 01' game of concentration, 

ALL GAMES only $20,00 or ANY TWO for $35,00 
/l1S0 FROM J\U!tO,VI go�hlia'Te: 
MR. COPY A quality copiec written in \1,L, tt,at wil l  
make backup tape cop ies , \1 R. COPY is capable of 
making up to 99 copies in one loading ! $25,00 
ROMOISK - I; you rave a moCifiec 32K e,e, machine 
RO \ll JiSK wi:1 a l low yoo.; to load yO:Jr R.S. Rom Pac�s 
Irom a d , s , !  $20,00 
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2200 PR I NT#-2 . " 
PI R • 

o 
22 1 0  PR I NT#-2. " 

L. A • 

L 0 
222' PR I NT#-2 , " 

T • 
o F 

2230 PRINT.-2 . " 
S U • 

N 
E 

c 

E 
A 

• 

• 

• 

a V" 
2240 PR I NT#-2 , " 

T R • • 
V B B 

2250 PR I NT#-2 , "  
E 

o 
226121 PRtNTIt-2, " 

• • 

D 
2270 PRI NT#-2 , "  

• 

2280 PRI NT#-2, .. .. 
22'10 RETURN 
2300 peL.EAR l 
23 1 0  GOT01 20 

• 

L. PI 
11" 

I N 
A "  

N s 
L" 

G H 

I 

• P 
V "  

a" 

.. 
• 

2320 N'I. " l anguage" : RETURN 
233111 N$."!!Ioc i a l !!It . " : RETURN 
234' N$- " l i tltr.turlt" : RETURN 
235i!f N$="m.th " : RETURN 
2360 N'I .. "sci ltnc." : RETURN 
2370 N$="!!Ipltl l i ng " : RETURN 
2390 N$ .... p.nm.nsh i p .. : RETURN 
2390 N$= " ilrt " : RETURN 
24!21!21 N$= "hymnol og y " : RETURN 

U 

PI 

a 

E 
• 

2410 N$." word of god " : RETURN 
2420 ONF+ 1 GOSUB950, 960 , 970 , 980 , 9  
90 , 1000, 1 0 1 !21 ,  1020, 1 030, 1 040, 1050 
, 1 060, 1 070 
2430 RETURN 

Hint . " 

Speed Up Your CoCo 

You can d ouble the speed a t  w h i c h  CoCo operates 
w i t h  a , imple POK E statement,  entered either d i rectly 
from t he keyboard or w i t h i n a  program, The statement 
is POKE 65495,0, This w i ll speed up your CPU,  You 
can return the computer to normal speed again by 
POKE 65494.0, 

Note that  you cannot perform any Input / Output 
operations, such a s  saving t he program to cassette, 
when the speedup is  in effect .  You may also lose tem­
porary keyboard c o n trol .  If this happens, a s imple 
press of the R ES E T  b u t t o n  wil l  bring t h i ngs back to 
normal, too.  



By Dan Downard 
Rainbow Technical Editor 

What do a kernel. t ree. pipeline. path, shell and gobbler 
have in common? 

Nothing but OS-9, the new Radio Shack operaling system 
for the new MK CoCo. Sou nds l i k e  a verse of Old MacDon­
ald. doesn't it? Actually the new CoCo and thc operat ing 
system arc to be so ld in separate packages. but they go 
togeth c r t o  form one of the most dynamic in novations in the 
personal computer field tll dale. 

Imagine yourself siuing in fronl of yOlll" CoCo running a 
program. or mnybe playing a game. while a friend is access­
ing files to his program through your RS-232 por I . How 
a bout funning Pasca l, C and several other high level la n­
guages? All of t h is on a $ 1 99 computer" Well. to be rcalistic. 
we are talk i ng in the neighhorhood of $800. when you 
include [he disk drive anu all.  Yes. you can have the most 
sophist icated microcomputer .�)'.5,em a vailable today ror less 
than half the cost of a bare-hones App lc I I .  

05-9 is a mult i-user. multi-tasking, operating system 
developed for Tandy by Motorola and Microware for the 
Color ('umputcr. It is bcing marketed simultaneously with a 
new 64K Cn lor Computer with a " rca'" keyboard and a few 
orhcr min or changes. To sum the combination in a short 
phrase, I would say thal Tandy i s "fa r a head of any c ompel i­
tor." No longer i:-i th" CoCo j ust for games and " a  loy" (not 
that il e \ ' ('f  was!) 
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64K CoCo-A New keyboard 
By the time you arc read ing this review the new 64K Color 

CompUicrs should be on the dealers' shelves. We have heen 
hearing rumors of new CoCo forsomt' time now and fi nal ly 
onc ha appeared. 1I0w much is new? Well. the keyboard for 
a start. As you can sec the 64K CoCo and CoCo 2 have .a 
typewriter-like keyboard with keys-that "travel." There is 
marc to thc keyboard t han meets the eye . /\ fu ll RF shield 
fovers the bottom pl ane of the circuit board supporting the 
keys. It is grounded by means of a metal clip to the computer 
board. All keys arc spi l l  rc:r-:islant and have a good "touch," I 
welcome this add ition to the family. We unders1and that it 
will be available for $39.95 (plus installation) for upgrading 
existing CoCos. 

Other Changes 
The new com pulcr i s houseu in a fawn-gray enclosure 

instead of battleship gray, but very si m i la r 10 the existing 
CoCo. Ob iousl)' a MK CoCo has to have M K  chip'. I 
wonder how many of you rcali/e that if you have a "285" 
board with 32K ch i ps you already have MK. Marc than 
that,  if you havc the 1 .2 BASIC <lnd the 1 . 1  Extended HAStC 
ROM YOll have t he same thing inside your computer as the 
64K CoCo. I gue.ss you couln sa y it was a surprise when we 
di scovered that there had been no cha nges to the boards for 
this revision. On the other hand. there have been a few minor 



changes to the ROMs,. Fo l l owing i� a hrief description of the 
change!'. 

Addre .... Change 

�()DO-XODD 
KOFF 
8 1 1 2  
8('1 B-� O J  
9 1 79-9 1 7 D  
962C-962D 
9f>AJ-96I!J 

Extended BASIC 1 . 1  
Corn'::Ci" hug v.·i t h  pars.: counter 
Changes " 1 ,0" to " I  X' 
Cha nge' " 1980" to " 1 9H2" 
Corrects bug m DLOAD 
Changes to RS-232 out 
Changes 10 PMODE 
Corrects PC L E A R  error 
BASI( 1 .2 

AOO I Ch anges clliry add ress of POLCA-' 
A I 1 4  New Baud Cnm;!ant 
A 1 55 Changes " I I "  to " 1 .2 "  
A I 5f Chil ngcs " 1 9XO" to " 1 982" 
A I B6 Changes bl a nch to POL CAT 
A I C I -A2�D Re,ised POI(,A I rou ttlle 
A2CJ-A2D5 Poll Pin 2 hefore prin'm� 
B3f3-B426 Changes 10 I N TCi\V 
891)6 Correct bug in subtract iouline 

The only Change that :.ho!11d allt'l't a nyoflc j:;, the d i fferen! 
address of POI CAT. or the kt"yhoard �call fO w i nl' Thl' IIt," 
entry pO I nt " SA I Cll l IlS,ead 01$1  A 1 C I I 'Would not ad\ isc 
you 10 rush \Jut a nd buy new ROM� t1\ t he pre'icnt \'Cr>;:ol1:. 
are corr::pala ble. Thcr� are eha nge� (0 thc DIS K RO\-1 m thc 
wurk-, too. Since \I.e did not han: the m:w ;:omrollcr the only 
th i ng \\L' know for >;l1ft;' is (hat the nl,"\\ DJSK RO\1 will hitl:C 

Ptek iruidp The New 
MK CoCo, 

" 1  )'nmdt'f hUll' nwn\' of 
you rL'fJli::e I iUJI if.' !.Ill 
Iw\'e a ',}85 , board Il'il}j 
J2 k clop,> l'Uf{ alread� 
han" 1,4 K. More {/lall 
film, {lJ 0/../ how' the !.} 
iH_'>'f{ and Ihe 1 . 1  
h.\Nlfc/ed 8,4SIC R0.11 
;'(1/4 IJan! fht: saHle thing 
insitir rour ('(H/lpHrer m 
rh!' 64!\' Co( '0. ! t:fJ(,H 
) m� could .;(} . I'  if Ii (,1\ a 
.Yurt)fis!' H'hen H{' dl,h'o­
l'i'rf.'ti thm rlU!rt' hod 
IW{'ff no dwnge., /0 llle 
/wtlnLl' It)r Ihi., 
rn'/,'1l<m 

a DOS comma nd for booting 05;,9, 
08-9 

The real strength of t h e  new package lies in the operating 
Sc)'stt'm.  Tandy. along with M otorola and M ierowarc. have 
adapted their UNiX ba ><'d OS-9 system to the Color Com­
putce I n  wd a y 's \crnacufar I \.Io·ouhJ h.'rm It '"<l\\,c'iomc , "  
0,')'-9 I !>  a mult l�uscr, multi-tdsking, intenupl d rivell  DOS 
wit h multi - lcvel file :<.tru('turc� 

Boy. thal 's a mou thfu L By m u l t i�u�tr. we mean l iterally 
that one per,>on can operate C (lCO from th e keyboard v. hile 
another can accns the compu ter usmg tli.: RS*232 port Vlii a 
remote terminal (which can he (l nothcr CuCO). 

C::.ing m ull\ �ta.')king inV01 \l,.;s the pr"cc:,�or pcrfl)f ming 
two or Inor;: tasb :-'Imul taneously sLlch ,b inpuEi ng h) one 
fill' wh ik (mt PUnioi PI nothc r to t hi.' pri nter. i nler mpl d ri \{�f1 
implies a real-lim.; prucc5;,ing �n\lhmmCt:t that IS liSt'[ 
friend ly,  In (act,  OS-9 ha5 a rcal�nme clock rUl1lHug contin­
uuusty that wil! gi\c you t ime \\ uh il kcy:;,troke. 

\Vc: will d l:-'CU\S mu!t i-h::\'Cl l ile�, hlH In ehcnee the ca-.;ie:>! 
way to undt'rsti:ll1d 11 1"1 to v L .. ua lilt: a di..,k \\ ith more than one 
d i n.:dory. W i th OS--9 you can have <\1' many d i n:ctorle� a� 
you wani and any d i rcdory tun contai n  anot hl.'l' "iub­
tl\rt'U or)'. or files, 1 raCll1g lhl?1 hie rtHl' h i<t ! �t  ructtl rc (::q;a I !cd 
a "palh " 

As you can �cc, 1 hb; sy:'ir.:m i ... (:l huk more comp:ex that 
Disk. OASIC but do n't lei th�lt ",rare you, A ... Wtl", mCnllllnt'U 
earlier. this DOS opens it wea lt h of husmes�. �dentific ,:H1d 
cngim;cring softv.-an: to t he CoCo along \I, nit nl'W high�lcvcl 
la nguages such as Cobol. Pascal, etc, 
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Some of the more interesting features of OS-9 are the 
utilities provided with the package. Not only d o  you get the 
operating system, but excellent text editor, assembler and 
debug programs. No high resolution screen is provided but 
upper- lowercase is fully functional for future upgrades. The 
printerdriver supports varied formats and the entire system 
can be tailored for your needs. 

303.5 RPM. You are requested to return the drivels) to a 
service center for adjustment if they fail the test. You cando 
this yourself. We11 have details next month. 

Booting the new systcm isn't very complex. Twodifferent 
methods are describi:d, depending on the version of your 
DISK ROM. With Version 1 .0, the boot disk is inserted and 
you type RUN'" ". You are prompted to insert the system 
master disk and that's it. With Ve"ions 1 . 1  and later you just 
type DOS. You are then greeted with the startup message: 

On the other hand BASIC is not supplied with the operat­
ing systemaud will be availa ble as a separate package as will 
other higher level programming languages. You can still use 
Disk BASIC on the SAme computer, but not with OS-9. 

05-9 LEYEL ONE 
R5 VERSION 01.00.00 

COPYRIGHT 1980 BY MOTOROLA, INC. T he documentation is extensive. four different manuals 
are provided. True to the CoCo tradition the first manual is 
named "Gelling Started With OS-9. "An overview of system 
operation and startup procedures is given in a clear, concise 
format with several examples. Other documentation in­
cludes a l.!ser's Manual and a Technical Manual along with 
a manual for the Editor, Assembler and Debugger. The 
laUer manuals are similar to the Model I and I I I  formats 
with considerably greater detail with regard to the operating 
,vstem. I was a mazed at the volume of documentation. 
Tandy probably has to cut down a whole tree for each set. 

AND MICROWARE SYSTEMS CORP. 
REPRODUCED UNDER LICENSE 

TO TANDY CORP. 
ALL RIGHTS RESERVED 

YY/MM/DD HH:MM:SS 
You answer the prompts with the date and time and 

you're in business. The disks are not copy protected as you 
will have to make several baekups of the system disk if you 
are using a single drive for your various filesand directories. 
Step-by-step instructions are given on making a backup and 
are easy to follow. Disks are in a different format than Disk 
BASIC and have to be formatted WIth OS-9 before the 
backup is made. 

Booting 08-9 
To run OS�9 you need a 64K CoCo with one disk drive. 

No new hardware is required for the new operating system. 
The system is supplied on two disks. The first disk is format­
ted in Disk BASlC and contains two programs, a drive speed 
check (a real bonus!) and the OS-9 boot program. 

The " SbeD" 
The shell, or command processor, is  the heart of OS-9 that 

interfaces the user to the DOS. Commands may be entered 
i n  upper or lower case but must be entered in a structured 
format. Commands may be the name of a machine language 
program on disk or in memory, a program or a procedure 

The speed check is very user friendly and recommended 
bi:fore attempting to boot OS-9. An error message appears if 
your d rives are not in tolerance, that is, bi:tween 298.0 and 

ARK 
ROYAL 
GAMES 

P. O. Box 1 4806 
Jacksonville, FL 32238 
904 777·1543 
Prices on A ll games 
include shi p p i ng. Florida 
Resident add 5% tax. 
All Programs require Color 
ComPuter™ (Tandy Corp) or 
TDP System 100 OOMPuter™ 
(RCA) . 
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WE CHALLENGE YOU!  
ACROSS THE RUBICON 16K EXT or NON EXT - The popular WWII 
wargame. Break thru the Huertgen Forrest using infantry, tanks. 
paratroops, air  and artil lery strikes and destroy Hitler's plans for the Battle 
of the Bulge. CASSETTE . . .  $19.95. 

RUBICON 1l 32K EXT The wargamer's choice! Everything ATR has and mor· 
tar units, patrols, German artillery, platoon movement, supply, intelligence, 
spott i n g  rounds, u n i t  merge, game save and m u c h  more!  
CASSETTE . . .  $24.95. 

GALACTIC TAiPAN 321< EXT Battle storms, pirates and high taxes in hopes 
of making a profIt In the galaxy. CASSETTE . . .  $19.95. 

MISSION EMPIRE 321< EXT cass or disk. Starting with one planet, in· 
complete Intell igence and limited resources. yOu must form all iances, build 
armies and conquer the galaxy. Game save. Cass or Disk version on 
Cassette . . .  $19.95. 

MISSION EMPIRE 16K EXT or NON EXT. With all of the above except ad· 
vanced play levels. CASSETTE . . .  $19.95. 

BOMBER COMMAND 16K EXT The air war over Germany. 1941 ·45. Player 
must destroy German Industry while fighting off flak, the Luftwaffe and bad 
navigation. CASSETTE . . .  $19.95. 

STARBLAZER 32K EXT During your absence, the SPECTRUM galaxy has 
been overrun by thE> draconic xyclons. Now yOu command the only Stwship 
left to retaliate. CASSETTE . . .  $19.95. 

MATH SKI·RACE 16K For elementary grades K·6. Remediation. Teacher sets 
parameters and students pal ish arithmetic ski l ls a fun way. 
CASSETTE . . .  $19.95. 

ROMPAC BACKUP 64K Can·t run your ROMPACS with your diSk in or just 
want backup$? RB. make$ It ea$y. CASSETTE ONLY . . .  $15.95. 

All  games strategy oriented, g raphically portrayed and guaranteed from 
defect and boredom. For DISK version add $3.00. No mail delays with per­
sonal checks. State system with order. 



file, A typical cO\Tlmand would appear as: 
d ir  i DO/BlJSINESS 

This particular command wou ld list the contents of d irec­
tory BUSINESS in Drive 0, Commands are separated by 
spaces, Normally d i rectories are uppercase and files lower­
case by convention, Modifiers for [/0 are flagged by a I ,  

Five different 1 1 0  devices are contained i n  the System 
Service Directory called by the SHELL P is the printer, DO 
is d rivc O, TERM is the keyboard I d isplay, 0 I is d rive I and 
TI is a terminal connected to the RS-232 port. All input and 
output can be directed through any of these devices, 

To give you a n  example of the different levels of directo­
ries, DO, or drive 0+ a(:tually contains another d i reetory 
called the Root Directory, This d i rectory contains all of the 
commands in another d irectory called CMOS plus a file 
called startup, Startup is called each time the system is 
booted and normaJly contains user initialization for such 
things as printer Baud ratc, terminal parameters� ete. 

One of the disappointments was the lack of a high resolu­
tion screen , I don't Ihink it will be long before one appears 
on the market, but Tandy already has tbem with other 
software and I can't understand why it wasn't implemented. 
At the same time. the SCreen is scroll protecled every J6 lines, 
No more holding the shift-@ key to see what you want 
before it disappears, Several keys have been redefined and 
all control characters are available, The clear key is used as a 
keontrol- key for most operations, 

Other Features 
Sequential and random aceess files are supported by OS� 

9 ,  Every file has attributes sueh �s read, write and exeeution 

FILMASTR 

by the owner, or the public, Disk format. although different 
from Disk BASIC, maintains the same number of traeks and 
sectors on the disk with one important exception. OS-9 
a llocates disk space by "elusters," A clusterean be from one 
to any integral power oftwo (2, 4, 8, etc,)� One sc<tor of each 
disk is used as a bitmap indieating which clusters are in use, 

A techniq ue called "timeslicing" allows all  active pro­
cesses to share CPU ti me. A real-time clock interrupts the 
processor 60 times a second, The interruption points are 
called "ticks," At any tiek. the DOS can suspend execution 
of one program and begin a nother. Each process is assigned 
a priority from 0 to 255 with 0 being the highest, The shell 
has the highest priority d ue to 110, etc, By this method, 
several programs can be executed at the same time, 

What this means is that your CoCo now has a true time­
sharing systcm�just like a mainframe! No kidding, This 
truJy opens up a whole vista of possibilities in the micro­
computer market, It  constitutes a major innovation by 
Radio Shack. 

All programs for OS-9 are written in position independ­
enl code, allowing advanced memory management Pro­
grams are loaded into memory only when needed but the 
user mainta ins the option of making them memory resident, 
Approximately 48K of user memory remains after the shell, 
drivers and scrcen memory, Programs are loaded into the 
top part of memory and data occupies the bottom part, Both 
are d ynamical ly allocated and expand toward the center as 
required, Several programs can be in memory at Once and 
even executed at once, Due to a combination of memory 
management and multi-tasking, multi-user programs are a 
reality, 

The Color Computer has a powerful ally in FILMASTR. Thffi is a DATA 
MANAGEMENT SYSTEM that you can trust FltMASTI=l combines 
the best features of the big systems to provide a combination of 
speed, power, and ease of operation that can't be beat. 
YOU are in complete control of this friendly progrEim with no program­
ming knowledge reQuired. You design the data :screen with up to 20 
fields by moving the cursor on screen w4th the arrow keys and typing 
in the field names, F!LMASTR takes care of all of the rest 
Enter data by just filling in the blanks. This form fill-in is easy and 
natural to use. You can even copy data from the preVIOUS record With 
one key-stroke. Add records, delete records, change records without 
russ. 
Tell FILMASTR to sort your file on any field that you want or to re­
tneve a particular file and the job IS done with super-human machine 
language speed. FILMASTI=i Will find a Single hie or a grQUp of files that 
meet your request and will save those records as a separate file if you 
want to. 

Controlled printing formats' Of course! Tell FILMASTR which records 
to use, which fields to print and in what order. You can control the 
print IDeation to any position on the page, Mailing labels') You bet! 
All commands are given to F!LMASTR with single keystrokes, Press 
the IooIELP key (BI=iEAKl, and the avaIlable commands are displayec, 
Make your choice from t�e menu and let FILMASTR do the work 

FILMASTR can store up to 255 characters ir each record ara up to 
24,000 cha,'aetel"S n eacb (;Ie (9000 With 1 6K) 
F'ILMASTA 16K or 32K 

EXT IIASIC 
TAPE 
DISK 534,95 

AMDISK 539,95 � RAiNSOW Add $2�OO Postage & Mandi!ng • COo. $2,00 IIdeitlonal "'�':f"" PA Res:dents Add 601;;; Tax 

THE COM PUTER HOUSE 
Elox 1 051 • DuBois. PA • 1 5B01 

Phone (B14) 311·41111 
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Commands 
A list of commands is given in Figure 1 with a short 

description of each. As you can see, most are sta ndard disk 
commands you would find in other DOS's. Excellent d ocu­
mentation provides information on the u";' of each com­
mand with examples. I'm sure these commands will be 
explored in detail i n  future Rainbow art ides. 

Editor, Assembler and Debug 
As OS�9 is machine language oriented, a cry of joy was 

detected at the sight of a standard d isk-based Editor­
Assembler for the Color Computer. Both have full MACRO 
capability, are user friendly and have excellent documenta­
tion. Calls to the OS-9 system are made by the use of 
interrupts (SWI2) followed by a descriptor. All of the sys­
tem calls a re contained in a MACRO d irectory named 
DEFS. For this reason. an assembler is a necessity. The 
assem bler accepts all of Motorola's directives and pseudo­
operation s  and instructions are given in writing assembly 
language programs ·in an OS-9 format. 

The debug module is excellent. In addition to an expres­

sion calculator, the program offers breakpoints, register 
examine and find commands among otners. 

Summary 
As you can tell I a m  enthusiasti" about the possibilities of 

OS-9. Excellent software is alreadv available. Look i n  the 
ads this month, I'm sure Radio Shack will support this 
system especially in the areas of small business and engineer­
ing. areas which up until now have been avoided . I like the 

�� ... from 

CoCoHu 
THE UI.. TIMATE STRATEGY GAME �'CD� 
"J��B�� 
1 or 2 

players 

Cassette $ 19.95 

16K Ext. 
Basic 

required 

Disk $24.95 
send Check or money order to: 

qOCOHUT 
P. O. Box 24451 
Houston, TX 7101 5 
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idea of the DOS heing available to everyone along with the 
keyboard upgrade kit, Awesome! 

AUr 
Backup 
Binex 
Build 
Chd 
Chx 
Cmp 
Cobbler 
Copy 
Date 
Dcheck 
Del 
Deldir 
Dir 
Display 
Dsave 
Dump 
Echo 
Exbin 
Format 
Free 
Ident 
Kill 
Link 
List 
Load 
Login 
Makdir 
Mdir 
Merge 
Mrree 
OS9Gen 
Printerr 
Pro"" 
Pwd 
Pxd 
Rename 
Save 
SeUme 
Selpr 
Sleep 
Shell 
T •• 
Tmod. 
T,mon 
Unlink 
Verify 
Xmode 

Hint . .  " 

Command Summary 

Change file attributes 
Make disk backup 
Conv�rt binary to s-record 
Build text file 
Change workins data directory 
Change working execution directory 
File compari,on utility 
Make bootstrap file 
Copy data 
Display system date and time 
Check disk file structure 
Delete a file 
Delete all mes in a d irectory system 
Display filenames i n  a d i rectory 
Display converted characters 
Generate procedure file to copy files 
Formatted file dump 
Echo text to output path 
Convert s-reconl to binary 
Initialize disk media 
Display free space on device 
Print OS�9 module identification 
Abort a process 
Link module i nto memory 
List contents of disk file 
Load mod ule(s) into memory 
Timesnaring system log-in 
Create directory file 
Display module d irectory 
Copy and combine files 
Display free system RAM memory 
Build and link a bootstrap me 
Print full-text error messages 
Display processes 
Pnnt working directory 
Print execution d irectory 
Change filename 
Save memory module(s) on a file 
Activate and set system clock 
Set process priority 
Suspend process for period of time 
OS-9 command interpreter 
Copy standard input to mUltiple output paths 
Change ter�inal operating mode 
Timesharing monitor 
Unlink memory modille 
Verify or update module header a nd CRC 
Examine Or change device initializa tion mode 

Automatic Low�r Case 

To move automatically into lower case, type POKE282,O. 
To return to upper case, use POKE 282,1. 

-Ken O.trer 
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Bibbits and Gribbits in 
Moptown Hotel 

Ever since the Mop/own Hotel arrived for review, our 
family has "adopted" a number of strange but wonderful 
critters known as the moppets which inhabit Moptown. 
Moppets, which come in two kinds-Bibbits and Gribbits 
are a real way of teaching children (ages six-Il) the concepts 
of similarities and differences. Moplown Hotel is part of a 
series of educational programs from the Follet Library 
Book Co. which includes Mop/own Twin and Moptown 
Parade-all three packages are available on cassette or disk 
and require a 1 6K Extended BASIC Color Computer. Ute 
disk version of Moplown HOlel is the subject of this review, 
which we decided to make a family review. Being an educa­
tional package, what better way to review the program than 
to have our I I -year-old program tester (Chris) put the pack­
age through its paces. 

The Mop/own series starts with games involving simple 
comparisons including the recognition of common similari­
ties or differences between moppets and progresses through 
various games leading to the Map/awn HOlel which devel­
ops higher level problem solving concepts. Thus, Mop/own 
HOlel is designed for the latter half of this age group .  Those 
with children six to eight would do best with the first pro­
grams mentioned earlier, 

Mop/own Hotel consists of five separate activities. With 
the simplier activities, the child is presented with the task of 
analyzing d ifferences and similarities hetween moppets 
using defined rules. Later activities require the child to 
determine the rule based on observations. All moppets Can 
be described by four traits namely: height (short or tall), 
weight (thin or fat), color of clothes (blue or red), and type 
(Bibbit or Gribbil). The five activities which range from easy 
to hard are: ( I )  Secret Pal: (2) Change Me; (3) Club House; 
(4) Moptown Map: (5) Moptown Hotel. The first two games 
are done in low resolution graphics (semi-graphics mode) 
while the remaining games are in four-color, hi-res graphics. 
A brief description of each game follows: 
I .  Change Me: This game requires the child to change 

moppet # I into moppet #4 by changing traits according 
to the rule� i.e., change either one or two traits at a time. 

2 .  Secret Pal: This game i s  similar t o  the popular game 
Mastermind. The child must guess the secret pal by 
naming its trait,. The computer draws the moppet 
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according to the specified traits and places one yellow 
mark for each correct trait but does nor inform the child 
which traits are correct. Through a process of deduc­
tion, the secret pal can be guessed. 

3. Clubhouse: The idea of this game is to guess the mem­
bership rule for which moppets can enter the clubhouse, 
e.g. only blue moppets. The child rescribes the traits of a 
moppet which he thinks belongs in the clubhouse. If the 
moppet meet, the rule it is placed in the clubhouse; 
otherwise, an X i. placed next to the moppet. By 
observing which moppets enter the clubhouse, theehild 
soon determines the clubhouse rule. 

4. Moptown Map: In this game a neighborhood of Mop­
town is drawn and the child must place moppets into 
their houses according to the neighborhood rules. For 
example, eaeh row or eolumn has a rule such as only 
short blue moppets in a row. Using the arrow keys the 
child places moppets in each house. By observing which 
moppets are correctly placed, the child soOn learns the 
neighborhood rules. 

5. Moptown Hotel: In this final game moppets are assign­
ed to hotel rooms according to fioor and column rules. 
To make it interesting, this activity is a game for two 
children. Each child earns "money" by plaCing the cor­
rect moppet in  a room next to occupied rOoms. Before 
starting the game, the children may decide the hotel 
rules within the limits of one to three trait differences 
per row or column, 

All of the programs ran smoothly with no hitches. With 
the disk version, operation is controlled by a master menu. 
At any time control can be returned to this menu by pressing 
the CLEAR key; however, in each case one can return to the 
program by answering "'no"" to the prompt to continue. This 
prevents accidentally caneclling the program by hitting the 
CLEAR key. Instructions are provided in each program at 
the beginning and also when the "1" is pressed. This, of 
course, avoids the need to refer to the manual. It should also 
be noted that very little typig ability is required ofth. child. 
Other than typing his! her name, only one key responses are 
required by the child. e.g., S or T for short or tall. 

From our discussion thus far it is obvious that the Mop­
town series is designed to teach the concepts of deductive 
reasoning. Deductive skills are enforced by using the cone rete 
example of the moppet to deduce an abstract rule. The use of 
the moppet eharacters rather than abstract geometric 
shapes, for example, makes the process of learning so much 
more fun. Children can identify with the moppets in houses 
or clubhouses or hotels, etc. much more easily than trying to 
d istiguish betwecn abstract shapes. 

The d oeumentatlon is sufficient since the instructions are 
included in each program as noted above. However, there 
might have been more d iscussion for parents on the concepts 
of logical thinking. This would help parents to provide 
guidance to their children. For example, the manual sug­
gests making a deck of moppet cards with some possible 
games. This is an excellent idea which allows the learning 
process to continue while mom and dad use the CoCo to 
blow up space nasties. Overall we rate the Mop/own Series 
as excellent-you can tell your child you're buying a game 
and hel she will never know it's really an educational game. 

(Mopwwn Hole/by Follett Library Book Co., 4506 Nortll­
west Highway, Crystal Lake, lL 60014, tape 530, di.k 535) 

-Pat, Don, and Chris Dollbel1! 



Software Review � 
Beyond Words 

Is Beyond Words 
Beyo"d Words consists of three separate language arts 

tutors from Computer Island written for children and young 
adults, grades three through 1 2 .  After CLOADing this 32K 
Extended BASIC program, the user must ENTER PCLEA R 
1 before proceeding to RUN. At this point the student is 
asked to enter his/ her name and tell if the printer is turned. 
on. The child then ,hooses one of three subtests. Each is a 
toree-part, menu-driven program and the user can practice 
one skill and then go on to.nother at the end ofa round. The 
incorrect que�tions and answers art! displayed, and if the 
printer is turned on, a Jist of items to study is generated . If a 
particutar subtest is: used for five rounds, a total StOre is 
given . 

Beyond Words 1 , 2  and 3 are wrjtten for children i n  grades 
three to  five, grades six to eight, and grades nine to 12 
respectively. All have spelling subtests in which a correct 
and an ineorrect spelling of a word is given. The child then 
types in and ENTERs the word that he thinks is spelled 
correctly. Fourth graders who tested it really liked the idea 
of having to type in a word, rather than keying in the number 
of the answer. That age groups seems to enjoy a program 
that allows them to use the computer as much as possible. 

A second subtest in each program deals with antonyms 
and synonyms. In this part, two words are �hown. The child 
has to decide if the meaning ofthe words are the same (S) or 
opposite (0). 

It is the third suhtest that is different in each program. In 

TREKBEST 
The � • Trek ' game ever , t ! 

INTRUDER ALERT ! 
Can YOU outsmart t�e Robots??? 

Bot� game s With multiple levels, a.r:;d 
Realtime , Fa.st Action lawres graphics ! 
Each for only • • • • •  $16 . 95 

The :!'lEST in Adventures - ­

** THE ]I;'"ECROLOGUE TRILOGY ** 
A Three progran: Adventure ! ! !  
All Three 16k programs • • • • • •  

for only $17 . 95 
THE QUEST FOR THE STArF OF LLORlNAR 

*** Book I 'Parts 1&2 *.** 
Botn parts ( 2  16k programs ) �or 13 . 95 

(parts 3&4 corning soor:; ! )  

All prices Inc:'ude P .  & H o  NY State 
residents please add app . sales tax. 

HYPERION SOFTWARE 
P . O .  Box 196 

Lagrangevil l e ,  NY 12540 

Beyond Words 1 �  i t  is short forms, This subtest covers 
abbreviations and contractions. The long form is given and 
dashes are shown to indicate the length of the answer. The 
child is then to type in the short form. In Beyond Words 2, 
there is a subtest in homonyms. A word is given. and again 
dashes indicate the length of the answer. The child has to 
type in  a word that sounds exactly like the given one. 

Beyond Words 3', third subtest is analogies. Two pairs of 
words are given and the user has to decide ifthe relationship 
of the first pair is the same as the relationship of the second 
pair. In other words, is the analogy true (T) or false (F)? 

All three programs have 400 questions each. The ques­
tions are randomly selected and in our testing. we found 
hardly any repeats with each loading. 

The words used in the program are an contained in 
DATA statements. The documentation suggests that the 
program mn be modified by the user and gives very com­
plete directions on how to change the DA TA statements so 
the program's use really becomes infinite. The modification 
di rections arc clearly written and very easy to follow. 

We had many children of all different ages u'" the pro­
gram that was suited to their particulAr age group. The 
reactions and comments about the programs were all very 
favora ble. All of Ihe children, especially the younger ones. 
enjoyed the amount of interaction that they had with the 
computer. My daughter, Shari, who is in the eighth grade, 
found the sublests for her leve! very challenging. Very often 
she complains that "educational" software written for her 
age group is too easy. 

(Computer Island, 227 Hampton Green, Staten Island, NV 
10312, tape 519,95 each) 

-Stephanie Snyder 

POWER LINE PROBLEMS? 

SPlKE·SPIKElID 0 0 0  THE SOlUTIONI 
Protects, orgaoi1GS, controls compU1e�S & sensitive, high tech electrank 
� Helps ,nYem software "glitches", � "*lOry 101>]1, 
and equipment damage. Absorbs dcmogll'l9 voltage �pike$ $. surges, re­
duce 1:ostly equipment downtime, Filter models attenuate conducted 
RF jf'ltw«tronea. nOV, 1 5  Amps. Other models oyaiJoble, A$k for free 
literotlJl"e for detailed specs. Coli your order in today! 

DELUXE POWER CONSOLE 
$79.95 

Transient ab�oriJer, dual 5�staoe filler. 8 indivlduolly 
switched sockets, fused, moin switch. and lite� 

QUAD·II $59.95 
Transient obsorber, Duol 3-stoge filter, 4 sot:kefS, lite. 

QUAD-I $49.95 
Transient obsorber. 4 sockets, hte. 

MIN!.II $44.95 
TranSient absorber, 3-5toge filter, 2 soc.kets, lite" 

MINI·! $34.95 
T ronsient obsorber. 2: sockets, lite. 

CEl li  
215-837-0700 

6584 Rudl kd., Dept.AS Oul or stole. Older toll free 
Se!hl.hem. PA 18017 800-523-9685 o TWX 5 10-651-2101 
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Sonwa� Rewew�::::::::::::::::�i��� 

Phonics I: Teaching Tool 
With Limitations 

Phonics I is an attempt to use the computer, combined 
with a voice track on tape, to teach the initial consonant 
blend sounds of words, The tape version, which I received 
for review, consists of two tapes, one a tutorial, the other a 
test. The computer is used to synchronize the playing of the 
cassette recorder with the screen d isplay, I presume the d isk 
version is similar, 

In the tutorial� a pleasant male voice first pronounces the 
blend and asks you to repeat it after him, while the letters 
which make the sound are shown on the screen in large lower 
case. The voice says� for example. <4Blue starts with hI. nThis 
is repeated for 22 separate blends. 

Due to the sequential nature of such a presentation it is 
impossible to isolate onlya few sounds for study at any givcn 
lime, nor can the order be changed, This severelv restricts 
the usefulness of the tutorial as a teaching tool, a� tb.e usual 
practice is to first master a few sounds and then proceed to 
new material. 

The student might be better served in the initial learning 
stage by a simple voice tape combined with an illustrated 
booklet showing the letters, and a few words in which the 
blend OCCUrs. Such tapes are easy to prepare, and most 
cl1ildren are familiar with the use of a beep tone to indicate 
that the page is to be turned, Only after the child is familiar 

IISEEII MUSIc! !  
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with most of the blends used i n  this program would the 
computer tutorial be helpful for review aIjd reinforcement. 
Some children do have great difficulty associating spoken 
sounds with the printed word, and for them it is helpful to 
have a variety of audio visual methods available, The 
excitement of using the computer for this type of task may 
provide that extra boost to learning needed. 

The testing program is very similar to the tutorial pro­
gram, The tape voiee first explains that the child is to wait 
for the appearance of a large question mark on the scr«n 
before answering. Then the tape voice says, for example, 
"What are the first two letters in the word black?" (All words 
used arc different from those used in the tutorial portion,) 

When the question mark appears, the child is to key in his 
response. That, forthe young child, is easier said than done, 
I! takes the inexperienced child a very long time to find the 
correct two letters. U nfortunately. he is deprived of the thrill 
of seeing his work on the sereen, for what hc keys in is not 
displayed. No provision is made for him to correct his 
anSWer in case he hits thc wrong key, or hits two adjacent 
keys simultaneously. If he does succeed ; he is rewarded with 
a happy face, and if his response is incorrect a sad face is 
shown and a 10w tone sounds. 

The children who tried the program for me were disap· 
pointed that they could not see what they had typed in, but 
were very happy when they were correct. After the appear­
ance of one of the two faces, thc correct two letters are 
shown. The non-punitive nature of computer testing and 
drill programs does encourage repetition until success is 
achieved, but here) where the same words and the same 
order must be followed, a child who wodes with it many 
times may memorize the order of responses� rather than 
leArn the material. 

The limitations inherent in this type of program suit i t  
best, in  m y  opinion. t o  the child who has a l ready learned 
most of the blends presented, but who needs an extra push. 
At the present time, when using a computer is, for many, 
rewarding in itself, this program may help. Although the 
documentation accompanying (he program asserts that it is 
designed to tutor children in basic reading skills, it might 
have application in the teaching of spo�en English to the 
foreign born, for whom letter recognition and typing are less 
problematical. 

(Priddy-Pear Softw .... , 9822 E, Stella Road. Tucson, AZ 
85701, 524.95) 

-Carol Kueppers 

Hint . . .  

Print Out Disk Directory 

l f you have a long d i sk d i rectory a n d  want t o  see a l l  
of i t ,  or i f  y o u  s imply w i s h  to have a hard-copy print.  
out of your d i rectory, one s i m p le command will  a l low 
you to do this  easily, 

J ust  POKE I l l .254 : D I R  and the entire  d isk d irec­
tory will appear on y o u r  p rinter,  even it  i f is to'; long to 
be fully d isplayed o n  the screen. 



Software Revlew."::=========� 

VDOS 
The Case Of The Hidden Disk 

By Frank J. Esser 

�OSstands for" A Virtual Disk Operating System." 
The word vlflual means that an ,tem takes on an 
appearance of something other than what it really is. 

The term "virtual memory" has been used to describe the 
manner in which some of the large mainframe computers 
handle memory mapping. However, as the 16-l>it profes­
sional  computers become more sophisticated, the term will 
start to be applied to them also. In the case of the large 
mainframes, the term virtua l memory referred to the fact 
that the programmer had available to"him more memory in 
which to run his program than was apparent. I n  the case �f a  
couple o f  vendors, h i s  program, i n  essence. could be fl S  large 
as the disk that stored them and still run. To the pro­
grammer it appeared as if he had all the memory he could 
ever wish for. Howdoes that apply to VDOS, you

'
ask? Well, 

AUTOTERM 
TuRN$ yOuR COLOR COMPUTER INTO THE 

EASY TO USE 

WORLD'S 
SMARTEST TERMINAL! 

YOU'LL ALSO USe AUTOTeRM FOR SIMPLe 
WOAD PROCESSING & RECORD KEEPING 

ON-THE-SCREEN EDITING via cursor Full prompting" 
Scrolling" Key Beep & Error Beebop. 

PlEASANTLY POWERFUL 
Total communications ability at 1 10 to 1200 baud. 
Transmit text. graphics. BASIC and Machine Language. 
Save & Load cassette/disk files while on line. Scan/Edit 
current data while receiving more data. Use any modem. 
Fully supports D. C. Hayes & others" Use any printer, 
page size, margins, line spaCing" Override narrow text 
width of received data" Imbed printer controls. 

TRULY AUTOMATIC 
Automate almost any communicalions activity. Dial via 
modem. sign-on, interrac!, sign-oIl. Perlorm an entire 
session, Act as a message taker, Keystroke Multipiiers 
may include parameter changes. editing, time delays, 
execution of other mu ltipl iers. looping, waitmg for 
partially specified responses. and branching based 
upon alternative responses. Self-test mode" I'fIiii& 
32K MEMORY RECOMMENDED '!.!��� 
CASSETTE $39.95 DISKETTE (coming soon) $49.95 

Add $3 Shipping & Handling 
MCNISA/COO 

PXE Computing 
11 Vicksburg LarI(I 
Rlchard.Of!, TX 75080 

Ev.J.. .. Weetiendt: 214/699·7273 
W ..... y" MICRO CONCEP'TS 

214/458�0330 
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VpOS provides Ihe user with a virtual disk system. VDOS 
wIll take half of user memory for the disk system data 
storage. This means that in a 32 or 16K system. you will 
loose half of the available memory to the system. However, 
If you have a 64K system, VDOS will take the 32K of 
memory under the R OMs and use it .  Thus the user will only 
loose the 2K needed to hold the VDOS system itself. I f  you 
already have a disk drive, VDOS can be used as a supple­
ment to It and IS completely compatible with it. 
. 

VDOS comes .on a cassette tape and is a utoloading. That 
}s. you are requtred to only type i n  CLOA DM and wait. 
VDOS requires a 16K, 32K o r 64 K  computer and a cassette 
recorder. Extended BASiC is not require-d. The documenta­
tion consists of ) 6 pages of single-sided. typewr�tten mate­
rial. The manual is wel l-written and easy to follo�. It took 
me a ppro�imately five minutes to get V DOS up and run­
�Jng. The f",t seellou ofthe manual is devoted to explaining 
Just what VDOS is and what it wil) do in very geneml terms. 
The se(.'ond section is the introduction. It is d�voted to giving 
the user a more in-depth description of V DOS. The third 
section is a tutorial on the use of V DOS and will walk the 
user through all its functions. There is an appendix which 
contatns the necessary information which explains how to 
force VDO.'Ho reserve more than half the available memory 
if one so WiShes. Also included is the manner in which 
VDOS can be disconnected if and when the user wishes todo 
so. Tbe last section is a quick reference section listing the 
V DOS com mands and how to use them. 

P lacing the cassetle in the recorder, typmg CLOAM and 
waiting will produce the start-up message for VDOS. The 
message is: 

VDOS 1 .0 COPYRIGHT (C) 1983 BY 
DR. PREBLE'S PROGRAMS 

TYPE VDOS (ENTER) FOR :'1ENU 

END OF USER MEMORY=32642 
Typing VDOS ENTER gets the main menu which bas the 

following format: 
VDOS Menu 
I )  DIRECTORY 
2) SAVE HASlC PROGRAM 
3) LOAD BASIC PROGRAM 
4) SAVE BINARY FILE 
5) LOAD BINARY FILE 
6) K ILL A BASIC PROGRAM 
7) K ILL A BINARY FILE 
8) EXIT TO BASIC 

Let us examine each of these commands individually. The 
DIRECTORY command works much like Radio Shack's 
disk BASIC command DIR. Exercising this option will dis­
play the programs already cataloged (stored) on the memory 
dIsk system. The pnntout has the following format: 

VDOS DIRECTORY 

TYPE NAME SIZE LOAD EXEC 

===============�===================== 

BAS: CCCALC 7261 

30407 BYTES REMAIN FOR STORAGE 

PRESS ANY KEY TO CONTINUE 

The load and size categories are for machine language 
programs. 



The SAVE BASIC PROGRAM option will store your 
BASIC programs in the system. The program must first be 
loaded into regular memory either from tape or disk. It can 
be RUN or just loaded, it doesn't really matter. When you 
are ready to save the program, type VDOS and press 
ENTER. VDOS� main menu will appear, wherein you 
seJect option 2. You are then asked for the filename you wish 
to use. Upon pressing ENTER, the return is almost instan­
taneous. In fact, the return is So fast that you may tend to 
think it did not work, but it  did. Welcome to the world of 
bulk storage. Cpon listing the directory contents. you will 
indeed see that your program has been cataloged. 

The LOAD BASIC PROGRAM is just the opposite of 
the previous command. This option will fetch your program 
from the YDOS storage area and put it in the user memory 
area, ready to run. The response hcrc is just as fast as the 
previous command. 

SAVE BINARY FILE and LOAD BINARY FILE are 
the same as their BASIC counterparts, except that you must 
use the proper load procedures to get them into regular 
memory from either disk or cassette. 

K I L L  A BASIC PROGRAM will do just that. lfthere isa 
BASIC program cataloged on the system, using this option 
will allow you to delete it. 

K I LL A B1NARY FILE is the same as the above com­
mand except that it i. used for binary file •. 

EXIT TO BASIC allows the user to return to the BASIC 
interpreter and proceed as if V DOS does not exist. 

VDOS is a 211. virtual disk operating system which will 
make maximum use of your computer's memory. AJthough 
VDOS will work with any system, and I think there are 

YOUR SEARCH IS OVER 
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many, many applications for the 16K and 32K systems, it 
really shines on a 6411. system. VDOS will put to work that 
hidden 3211. of memory that lies under the ROMs. The 
memory that just sits there doing nothing in most cases. 
YDOS has a command set whiCh will allow you to load and 
save programs, delete both BASIC and binary programs and 
list the directory. There is a last command which wiJI return 
the user to the BASIC interpreter; it remains invisible until 
you type the command VDOS. All BASIC functions perform 
as before. VDOS runs completely independently. It can be 
exited and reentered lit will. I t  is not removed from memory 
until you remove it. Which is also a very simple procedure. 
There is no interaction between it and RS BASIC, VDOS is 
an excellent addition to any Color Computer library. It 
allows the user to store a number of programs in high 
memory, to be recalled and used at anytime the user wishes. 
I have three disk drives On line and use my system for many 
business applications. Most of these applications I wrote 
myself and I sure wish that V DOS had been available when I 
was developing and debugging them. I t  would have saved 
me countless hours of program swapping time. I see tre­
mendous use for this system if properly applied. If yours is a 
cassette-based system and you have a number of programs 
stored on the tape you are working on, you know what a 
problem the management of those programs can be. Well, 
VDOS can take care of that for you. You can load the 
programs one at a time into regular memory and catalog 
them under V DOS. Repeat this proeedure as many times as 
needed, provided there is sufficient memory available. 
When you have finished, simply reload them to memory 
from VDOS and resave back to tape. What could be easier" 
If you already have a disk system, V DOS will save the time 
required to load from disk since V DOS's response is almost 
instantaneous. In either case, there are some very definite 
advantages to using VDOS. Couple this with the ract that in 
a 6411. machine it rUns almost completely out of your way. 
You will give up only 211. of user memory to it. 

In conclusion, I found VDOS to b e a  program of excellent 
quality and with tremendous potential. The author of 
VDOS promises that a set of utilities to eKpand its capabili­
ties will be available in the near future. I have a couple of 
items which I would like to throw into the pot of future 
utilities. It would be nice if you could load and run a pro­
gram under VDOS from another program. as can be done 
with RS Disk BASIC. Also, it would be neat if you could go 
directly from VDOS to tape or disk on a singular program 
basis. And perhaps a later version would be able to address 
one of the computer ports for greater storage capabilities. 
V DOS has limited storage, but with a little care, it  should do 
the job very well. After all, 3211. of programs is quite a bit, I 
believe that this program should be i n  the library of every 
serious: CDCO user, whether you have a cassette or disk­
based system. 

(An accompanying utility, VDUll-1P, is now available 
Irom the author and will allow you fO load or save an 
entire hank of programs with a single command.) 

(Dr. Preble', Programs, 6540 Outer Loop, Louisville. KY 
40228, $49.95 plus 51.50 s/h) 



Gathering informat i on for a term paper? Prepar ing a report or  lecture? 

Let Bibliography File Help With 
That Term Paper ! 

By Larry K onecky 

S tudents and teachers, here i a data program written spccifi­
cally with some of your needs in mind.  Bibliography 
information and related notes can be stored on d isk 

for quick access and reca l l .  I n formation is filed similar to 
a 3 x 5 index card record keeping system. Each 
record contains fields for entering a subject, tag, 
author, t i t le, pu blication,  volume or add ress, 
date, page numbers, and nine l i nes of notes. 
The subject, tag, and author fields are 
stored in a sequential file in alphabetical 
order by subject a nd by author within 
each s u bj e c t .  A l l  other fields are 
handled through direct access filing. 

In cluded are a variety of formats 
for accessing, d isplaying, and print­
ing information contained in your file. 
Records may be accessed by sub­
ject, tag, or auth or, or any com­
bination of the three. Record's 
may also be accessed by specific 
t it le.  Typing the word "ALL" in 
place of a specific tit le, subject, 
tag, or author will a l l o w  tabbing 
through all records under specific 
fields or combination of fields. 
Records d isplayed can be sent to 
a printer in one of two formats 
(bibli ography information only 
or the complete record). 

A l isting mode provides va r­
ious formats for l isti  ng accessible 
fields contained in your file. Sub­
ject field headings can be dis­
played or printed along with a 
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number ind icating the number of records filed under each 
subject. Tags, aUlhors, or titles under specific subjects; or 
tags, authors, or titles for all subjects may be listed. Tagand 
author modes allow selection of eilher screen or printer for 
listing while tities can be sent only to a printer. Another 
listing mode will list to a printer a combination ofall subjecl, 
lag, and author field s. 

This program is written for a 32K Color Computer with 
disk drive . It will not work as written with cassette as d irect 
access filing is used to handle data. To make full use of th. 
program a printer is  necessary. (I use a Line Printer VI\') 

A PCLEAR I is used to set aside RAM for program uSe. 
hi the first RUN after your system 1S t urned on this state­
ment orten causes errors. To alleviate these problems per­
form a peLEAR I before your first RUN, 

After RUN is entered the [oHowing �'jni ti aln rnenu will 
appear: 

I) Continue Existing File 
2) Begin :-;ew File (Disk) 

If you are beginni ng a neW disk, select 2. If you already have 
a file created on the di�k in your drive, select I. If you select 2 
and then save a record to disk on a disk already containing 
records you will lose access to those records. Only select 2 if 
you are beginninga new file on a fresh disk or no longer have 
a need for records presently on a disk. You may Want to 
create separate mes (d isks) for various subject areas if you 
expect a large collectlon of records. There is room for 140 
records on each disk. It is helpful to have a copy of the 
program on each disk being used for a file. 

After choosing to continue with an existing file the follow-
ing Nmain n menu will  appear; 

I )  ADD 
2)  SEARCH 
3) LIST 
4) END 

(If you had selected to begin a new disk from the initial 
menu. you would automaticnlly have been placed tn the 
ADD mode. ) 

ADD allows addition of new records to your file and 
consists of four pages for entering information; one page for 
entering bibliography information and three for entering 
notes. The first page seen allows entering the following 
bibliography information by pressing indicated keys: 

Key Bib Info Length 
S Subject 1 5  
T Tag 1 2  
A Author 30 
I Title 80 
2 Titie cont inued 80 
P Publication or Publisher 30 
V VolUme or Address 30 
D Date 1 2  
G Page Numbers 1 5  

Each field is l imited to a specified amount of charaCters as 
shown iri the right hand �olumn above. 

Notes are entered through each of the other three pages. 

Up to nine lines of75 characters each may bc used. Each line 
is entered by accessing its corresponding page and selecting 
a line nlImber from one through nine (three to a page). 

Below cach page appears a menu of other selectable func� 
tions as shown below: 

'C""CONTINUE 'F'=I)ELETE 'K'=SAVE 
'R '=RETURN 'L '=PRI:-;T 'B '=RACK 

Selecting between C and R allows movement between each 
of the four pages. If you press C on the fourth page you will 
be asked if you want to save the present record to disk. Press 
Y to save and then return to the main menu, N will return 
operation to the main menu without savin.Q; the current 
record to disk. Pressing R on any page will initiate this same 
action, P ress K to save the current record to disk from anY 
page and then return to the main menu. Any timea record rs 
saved, it is first alphabetized by Sll bjeet a nd by author within 
each subject. The subject, tag. and author fields are stored in 
a se4uentia l file along with an assigned number. This 
number is used for direct access filing of the remainmg 
fields. Pressing L al lows ,dection of one of two formats for 
print ing records (bibliography only or the complete record). 
Pressing E in the ADD mode will return operation to the 
main menu without saving the current record to d isk. 

The above functions work somewhat differently in the 
SEARCH mode. Instead of ret urning to the main menu 
when completed a check is made for further records under 
the current field heading(s) being searched and any records 
found will be displayed. If no records rem. in  under the 
selected field heading(s) you will then be returned to the 
main menu. If you press E while in  the SEARCH mode the 
record being displayed will he erased from your disk file. 

SEARCH allows accessing records already contained 
within a file. These records may be displayed on the sCreen as 
in the ADO mode or senl to a printer. The records may he 
accessed Individually or by various groupings. The foliow­
ing menu appears in  SEARCH mode: 

I )  Subject-Tag-Author 
2) Title 
3) Return to Main Menu 

If I is selected, eight ways of sea rching are possible. You will 
be prompted to enter a specific subjC1;t , lag, and author one 
at a t ime. The word "ALL" may be entered if all records 
under particular field s: are desired . The following combina­
tions arc possible: 

SUbject Taa Author 
ALL ALL ALL 

(entry) ALL ALL 
ALL (entry) ALL 
ALL AL L (entry) 

(entry) (entry) ALL 
(entry) ALL (entry) 

AL L (entry) (entry) 
(entry) (entry) (entry) 

If no records are found und er specific entries you will be 
returned to the majTI menu. 

If you have selected the screen tor displaying of records 
and more than one record is contained under a specific entry 
you will be able to page through these records one at a time. 
Once a complete reconJ is paged through and ieft for 
another, you can page back to it by pressing B. 

If  sent to a printer all  records under spec-ific fields selected 
will be printed within one of the two possible formats (bibli­
ography or complete). If mort.' than one record is filed under 
specific fieldS, they will be printed continuously until no 
more are found. When printing more than one record, lines 
are counted and paper is automatically advanced so that 
records do not cross over pcrfomtions. I t  is a good ldea to set 
the paper so that printing begInS at the top of a sheet. I f  
records are chosen one at  a time for printing this automatic 
advance will not occur. 
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Arcade games putting your kid. I n  a tailspin? 
HARMONYCS educational software endi the 
arcade gaine dizzy •• 
. . . . . . .. .. . . . . .  �"" • •  EDUCATIONAL • •  ,;. ........... It • • •  

MATCH & SPELL turns spelling drudge!"y mto spelling tun , 
16K Extended Basic $ 1 1 ,95 

MATHWAR is a 1St and 2nd grade math drill game, 
1 eK Extended Basic $1 1 .95 

FLASHCARDS assists in stUdying anything from Mythology 
to Medicin@. 16K Extended Basic 5 1 1 .95 

TIC·TAC-TOE MATH. Plenty 01 color and sound, Different 
age players can compete against each other with their 
own Skill level, 16K Extended Basie $ 1 1 .95 

PAE-SCHOOL PAK. Alphabet recogn ition and counting 
dtills.. Hi-res graphics and sound 

16K Extended ea.ic $6,95 

...... uu •• u. HOME & PERSONAL ......... u • • • • •  

DISK MONEY MINDER A hOme bUdget 1001. Allows print­
out of category balances. Up to 56 user defined cate­
gories. Helps you watch those dollars and cents. 

32K and DISk Basic $19,95 

MONEY MINDER II. Cassetle tape verSion 0; our popula' 
DISK MONEY MINDER 

16K Color BasIc . $14.95 

PIE-CHART. ler. you SEE your " ,lIce 0; the pi.:' Chart. 
r,@,Jirly any data set yOu car, l"Tlagine 

16K Extended Basic $10,95 

AMOATIZATION. This is the mosl complete, most versatile 
amor1iza1ion program available for the CoCo. 

1 5K Extended BaSic $ 1 1 ,95 

COLOIIHVTHM. Feeling down? Check you, bIorhythms 
with this excellent hi·re5 program. 

18K Ext@nded BasiC $9.95 

Gift Gertlflcete. eveuebl •• We pay shipping on all order •. 
We 8hlp next dey, . .  perlod! ==. 
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You may select specific t itles to search for. or "ALL" 
tities. When selecting a specific iitle you need type in only the 
first 32 characters. If a title is less than J2 characters you will 
need to press the space bar enough times to use up a total of 
32 characters for a proper search, 

When in SEARCH mode and displaying records to the 
screen, if you have made no changes to records being dIS­
played you need not resave them to disk, Ifediting has taken 
place and yoU want changes set on diSk, press K to save. or Y 
when asked. 

Selecting LIST from the main menu will disp lay the fol-
lowing menu: 

I) Subjects 
2) Tags 
3) Authors 
4) SUbjects-Tags-Author. 
S) Titles 
6) Return 

Press I to list all subject headings in alphabetical order and 
also the number of records contained under each. This list 
may be sent to either screen or printer. Selecting 2 or J will  
list tags or authors by subject. A specific SUbject may be 
selected or "ALL" may be selected. Again either screen or 
printer may be used. Modes 4 and 5 will be sent to the printer 
only. Pressing 4 will list to a printer all subjects, tags. and 
authors in alphabetical order by subject and by author 
within each SUbject. Titles may be listed by specific subject 
heading or all  of them may be listed by typing "ALL" forthe 
subject entry. Titles will be listed in the same seyuential 
order as in the other listing modes. 

Editing is accomplished through either ADD or SEARCH 
modes, It works in the same manner as entering informa­
tion , Once you have selected a field to edit and the cursor 
appears on the screen in that particular field you are cOm� 
mitted. If you have made a mistake and selected an i ncorrect 
field you will need to retype that Ileld, Just pressing ENTER 
wi thout retyping will erase any previous entry from RAM , 
Correcting a character error in any one field necessitates 
retyping that particular field and then resaving the record to 
disk. 

When completing a session I suggest YOlI END by going to 
the main menu and pressing 4. Th is will i nsure that all files 
are properly elosed. You will find that BREAK is disabled in 
certain parts of the program to encourage use of the END 
routine. 

(Lorry Konecky holds a master:r degree in guitar per­
formance and is working on a Doctor of Music Efiuca­
tion degree. He is currently Direrlor of CAl in Music 
a; Alcorn State University.) 

� __ 0236 3165 _1A97 
33O __ 041A 3355 _ 1 D4C 
625�_ 06F8 4020 _1FD2 
1010 _09DO 4110 _22B9 
1405 _OC29 5120 _25E8 
1590 _OF4E 5305 --28C7 
1830 _ 1 1 DE 5410 _ 2B3A 
2081 _ 1532 5690 _2DFC 

The listing: 2225 1803 END _ 3039 

1 I F  PEEK ( �H7EB9) < )  &H32 THEN C 
LEAR 200, &H7EB0 : FOR I =&H8289 TO & 
H83 1 E : POKE I -&H400 , PEEK ( I ) : NE X T  E 
LSE5 
2 FOR I =0T02: POKE&H7EBD+ l , 1 8 : NE X T  



: I =8<H7F 1 E  
3 POKE I , 8<H26 : POK� I + l , 3 : POKE I +2 , � 
H7E : POKE I +3 , 8<H83 : POKE I +4 , �H22 : PO 
KE I +5 , 8.H7E 
4 POKE I +6 , &HA 4 : POKEI +7 , 8<H4C 
5 POKE8<H 1 9B , &H7E : RUN6 
6 PCLEAR l : CLEAR8000 : F I LES6, 1 000 
10 D I M  SS ( 1 40 ) , TS ( 1 40) , AS ( 140) , R  
( 1 4 0 )  

200 RS=CHRS ( 255 ) : BCS=STRI NSS ( 3 2 ,  
1 59 ) : SX$=STR I NB$ ( 80 , n _ n ) 
2 10 SC$=STR I NG$ ( 64 ,  1 9 1 ) : SSS=STRI 
NB$ (32, " _ n ) 
220 , *  
221 ' *  OPEN BUFFERS 
222 ' *  
235 OPEN"O " , # 1 ,  " T I TLE/OAT " ,  1 60 
240 F I ELO# 1 , S0AST 1 S , S0AST2$ 
245 0PEN " O " , #2 , "PUB/OAT " , S7 
250 F I ELO#2, 30ASP$ , 30ASVS , 1 5ASG$ 
, 1 2ASO$ 
255 0PEN " O " , #3 , " I NF0 1 /0AT " . 225 
260 F I ELO#3 , 75AS I 1 S , 7SAS I 2$ , 75AS 
13$ 
265 0PEN " O " , #4, " I NF02/0AT " , 225 
270 F I ELO#4, 75AS I 4$, 75ASI 5S , 75AS 
1 6$ 
27 1 OPEN " O " , #5 , " I NF03/DAT " , 225 
272 F I ELD#5 , 75AS I 7$ , 75AS I 8 $ , 73AS 
I 9$ 

275 LSETT 1 S= .. .. : LSETT2S"' .. .. 
280 LSETPS- " " :  LSETIIS=" " :  LSETB$=" II : LSETD$- It II 
285 LSETl l S= " " : LSETI 2S- .. .. : LSET I 3  
$ -.. .. : LSETI 4S= .. " : LSET I 5S= .. " : LSETI 

296 LSET I 7S"' .. .. : LSET I SS .... " : LSET I 9  
$= II fI 

300 CLS3 
305 PR I NT@6 , " *BI BL I OBRAPHY F I LE 
* It ; 
3 1 1<'  PRI NT@66 , "  SELECT FROM THE F 
OLLOWI NB " ;  
3 1 5  PRINT@ 1 62 , " 1 )  CONTINUE E X I S  
T I NS F I LE n ;  
320 PRINT&194 , " 2 )  BEG I N  NEW F I L  
E < D I SK )  " ;  
325 I S= I NKEYS : I F I $= .. .. THEN325 
326 I F I S= " I " THEN400 
327 I F I $ ", n 2 " THENMS= 1 : GOT0605 
330 GOT03 H l  
400 0PEN " I " , #6. " SUBAUTH " : X = 1  
405 I NPUT #6 , S$ ( X ) 
406 I NPUT #6 , T$ ( X )  
407 I NPUT #6 . A$ ( X )  
409 I NPUT #6 , R ( X )  
409 I F  EOF ( 6 ) =- 1 THEN41 5  
4 1 0  X = X + 1 : 60T0405 
4 1 5  CLOSE#.!. 
500 D-0 : C-0: CLS3 : PRI NTQ6 , " *B I SL 
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I OGRAPHY F I LE *  " ;  
51Gll LSETT 1 $- .. .. : LSETT2$=u .. 
51Gl2 LSETP$- .. .. : LSETVS- .. .. : LSETGS= .. 
.. : LSETD$= .. .. 
5e13 LSETl l $= .. .. : LSET I 2S= .. .. : LSET I 3  
S= .. .. : LSET I 4S= .. .. : LSET I 5S .... .. : LSET I 
bs= n n  
504 LSE T I 7S= .. .. : LSET I 8S= .. .. : LSET I 9  
$ = " ri : S$.t' " : T$= ,a n : A$= " " 
51Gl5 PR I NT(Il66 , " SELECT FROM THE F 
OLLOW I NG " ; : L-lil 
5 1 0  P R I N T @ 1 68 , " 1 )  ADD " ;  
5 1 5  PR I NT@20", " 2 >  SEARCH .. ; 
520 PR I NT@232 , " 3 >  L I ST .. ; 
52 1 PRI NT@264 , " 4 >  END .. , 
522 I S= I NKEYS : I F I S= .. .. THEN522 
:52:5 I F I S= " I " THEN M5= 1 : 80T06111111 
526 I F I ifi- " 2 " THEN MS=2: 60T03000 
527 I F I $ - " 3 " THEN I"IS=3: GOT051!!1lI1!! 
528 I F I S= " 4 " THEN I"IS=4: GOT0241110 
529 GOT050:5 
6111111 I F SS ( X ) = " Z Z Z " THEN71Gl1Gl 
61115 X = X + l : W- X : l F X - I THENR ( l l = 1  
6 1 0  I F X ( 1 4 1 THEN71Gl0 
6 1 5  PRI NT@352, SCS ; : PR I NT@384 , SCS 

. .  , . 

620 PR I NT@393 , " F I LE FULL " ; : X = X  
- 1  
625 GOT0522 

CAssmE CONTROLLER 
Allows you 10 hear your cassettes without 

unplugging cables. Switph knob between 
AUTO and MANUAL POSItiOns, . . . , .  �25°V 

SERIAL SWITCHER 
$witctl vOuf serlol port between two or three 

peripherals. 2 - Part . . . . . . . . . . . .  �25�a 3 - Port . . 

TOTALLY SOLDERLESS KITS 4K � 16K . . . • . • . • . . . . • . • . . . . • . • . • . . • . • . • . •  , • . • .  '2O-u 16K � UK . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1:l500 4K • :12K • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  15009 
All memory upgrades come complete with 1¢.K or 32K button, 
eosy.tQ.lollow inslructions. end 9Q-day uncondi1ional warranty. 

PILOT UGHT- Includes .5 different oolored lemes, and 
simple instructions. Mounts in 5 minJtes to fop t;;over 01 your 
computer. Wifh Lifetime Warranty, only . . .  . . . . . . . . . . . . . . .  '708 

I.C.s 
6809E CPU . . . .  52500 
6()83 SAM . . . .  12$0" 
6847 VDG . ,  . .  , 52000 
6821 PIA. . . . . 'BIlO 
�u!l Set . . . . . . .  '6500 

* FREE * 
CATALOGUE 

CABLES 
Direct Coox to NS. 6', 9', 12' . '10uIl 

' $eriaI M lo M . . . _ "  '7116 
Serial M to M. coiled < 5' . , . iP.1l 

• SerlaI Ext. M to F . " . , " . . . .  " . *101l 
• COss, Ext M 10 F , '101 

CaSlL Ext • coiled . 5' _ '1N1 
� Joystick Ext. M to F . . . . . . ,  t740 

• Prices shown ore for 6 feet. 
Extra length , add SQ' per II. 

Terms: Cashiers checks and money Ofders lor immediote 
delivery · Personal checks allow 2 weeks · Orders under S25 
odd � shipping . C.O.D. odd $2 • Coli/ornio residents odd 6% 
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697 ' *  
698 ' * · PAGES 
699 ' *  
71Gl£l CLS2 : PR I NT@£I, BCS ; : P R I NT@B , " 
*B I BL I OBRAPHY* " ; : FORB6=32T0380S 
TEP32 : PR I NT@BS, S T R I N6$ ( 32 , 1 43 ) ; :  
NEX T  
705 P R I NT@:32 , " S ) "SS; 
7 1 0  PR I NT@49 , " ( T >  " T S ;  
7 1 5  PR I NT@64 , " A > " A S ;  
720 PR I NT@96, " 1 > " T l $ ;  
72 1 PR I NT@ 1 78 , R$ ;  
725 PR I NT@ 1 92 , " 2 > " T2S J 
726 PR I NT@274 , R S ;  
730 P R I NT@2B6, " P > " P $ ;  
735 PRI NT@32" , " V > " V$ ;  
741Gl PRI NT@352 , " D > " D S ;  
745 PR I N T@366, " ( 6 )  " G$ ;  
75111 PRI NT@4 1 6 , " ' C ' =CONT I NUE ' E ' .  
DELETE ' K ' -SAVE " 
755 PR I NT@448 , " ' R ' =RETURN ' L ' =  
PR I NT ' B '  -BACK" ; 
76" I S= I NKEYS : I F I S. " "THEN760 
765 I F I S= " S " THEN1 211l11l 
77111 I F i S= " T " THEN1 221i1 
775 I F I S= "A " THEN 1 24 0  
78111 I F I S- " l " THENI260 
785 I F l $= " 2 " THEN 1 290 
790 I F I $- " P " THEN130i!1 
795 I F I S= " V " THEN 1 320 
800 I F I S= " S " THEN 1 360 
805 I F I S= " D " THEN 1 34111 
9 1 0  I F I S",, " C " THEN 1 4121121 
8 1 5  I F I S- " E " THEN I I 0t2I 
820 I F  I S= " �; "  THEN2i!1i!11i!! 
825 I F I S= " R " THEN22111111 
830 I F I S- " L " THEN 1 9f10 
83 1 I F I S- " S " THEN I 01i11i1 
935 130T076'" , 
1 000 I F MS= l THEN760 
1 005 I FMS=2 AND Y = l THEN76lii1ELSEY­
Y-2: GOT033:5W 
1 111 1111 GOT076111 
1 1 00 PR I NT@4 1 6 , SCS ; : PR I NT@4 1 8 , "  
DELETE ! ARE YOU SURE? " ;  
1 1 05 PR I NT@450 , " ( Y OR N ) .. ; 
1 1 1 111 QS= lNKEYS : I Ftl.= .. .. THEN I 1 1 0 
1 1 1 5 I FQS= " N " THEN71l11i1 
1 1 20 I FQS= " Y " THEN220t21ELSE l l 0t21 
1 20111 PR I NT@34 , ; : L I N E I NPUTNifi: Sifi=L 
EFTS ! N S , 1 5 ) : C= i  
1 205 IFTS .. .. .. THENPR I NT@49 . .. ( T )  .. ; E  
LSEPR I NT@49, " n >  " +T S ;  
1 2 1111 GOT076111 
1 220 PR I NT@52 , ; : L I NE I NPUTNS : TS-L 
EFTS (NS , 1 2 ) 
1 230 60T076111 
1 240 PR I NT@66 , ; : L I NE I NPUTNifi: A$-L 
EFTS ! NS , 30 ) : C- l  
1 250 60T076111 



1 260 PR I NT@98, ; : L l NEI NPUTN$ : LSET 
T 1  $-N$ 
1 270 PR I NT@ 1 78, R$ ; : SOT0760 
1 280 PR I NT@ 1 94 , ; : L I NE I NPUTN$ : LSE 
TT2$=N$ 
1 29� P R I NT@274 , R$ ; : aOT0760 
1 300 PR I NT@290 , ; : L I NE I NPUTN$ : LSE 
TP$=N$ 
1 3 1 0  GOT0760 
1 320 P R I NT@322 , ; : L I NE I NPUTN$ : LSE 
TV$-N$ 
1 330 SOT0760 
1 340 PRI NT@354 , I : L I NE I NPUTN$: LSE 
TD$=N$ 
1 345 PR I NT@366 , " ( G ) " G $ ;  
1 3510 GOT0760 
1 360 PRI NT@369 , ; : L I NE I NPUTN$ : LSE 
TS$=N$ 
1 371!J GOT0760 
1 400 CLS6 : PR I NT@f1I , SC$; 
1 405 PRI NT@2, S $ ; : P R I NT @ 1 9 , T $ ; : PR 
I NT@34 , A$ ; : P R I NT@64 , SG$; 
1 4 1 111 P R I NT@96, " 1 ) " I 1 $ ;  
1 4 1 1 P R I NT@ 1 73 , R$ ;  
1 4 1 5  PR I NT@ 1 92 , " 2 ) " I 2 $ ;  
1 4 1 6  PRI NT@269 , R$ ;  
1 420 PRI NT@288 , " 3 ) " I 3$ ;  
1 4 2 1  P R I NT@365 , R$ ;  

fix it ! 
D e s i g nl'!CII 

by 

12.00 

TV Buff 
will give standard NTSC 
VIdeo oulput for virtually 

1 77 27th Street 
N. r. 1 1232 
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1 425 PRI NT@4 1 6 , '' ' C ' =CONTI NUE ' E' 
"'DELETE ' K ' -SAVE " 

1 43� PR I NTI!44B, " ' R ' -RETURN ' L' 

=PR I NT ' B ' -BACK" ;  
1 435 I $= I NKEV$ : I F I $", " "THEN I 435 
1 4 40 I F I $." I " THENI 600 
1 445 I F I $- " 2 " THEN 1 6 1 0  
1 450 I F I $  .. .. 3 . .  THEN I 620 
1 455 I F I $= " C " THEN1 50� 
1 460 I F I $. " E "THEN I 1 00 
1 46:5 I F I $- " K " THEN2000 
1 470 I F I $- U R "THEN2200 
1 475 I F I $= " L " THEN I 900 
1 485 I F I $" " S " THEN700 
1 4910 GOT0 1 435 
1 500 CLS6 : PR I NT@0 , SC$ ; 
1 505 PR I NT@2 , S$ ; : PR I NT@ 1 9 , T $ ; : PR 
I NT@34 , A$ ; : PRI NT@64 , SS$; 
1 5 1 0 PR I NT@96 , " 4 ) " I 4 $ ;  
1 5 1 1 PR I NT@ 1 73 , R$ ;  
1 5 1 5  PR I NT@ 1 92 , " 5 ) " I 5$ ;  
1 5 1 6  P R I NT@269 , R$ ;  
1 520 P R I NT@2BB , " 6 ) " I 6$ ;  
1 52 1  P R I NT@365 , R$ ;  
1 525 PR I NT @4 1 6 , " ' C ' =CONT I NUE ' E '  
-DELETE ' K ' =SAVE " 
1 530 P R I NT@44B , '' ' R ' -RETURN ' L ' 
-PR I NT ' B ' =BACK " ; 
1 535 I $=I NKEV$ : I F I $ "'  .. .. THEN I 535 
1 54111 I F I $= " 4 " THENI630 
1 545 I F I $= " 5 " THEN I 64111 
1 550 I F I $ = " 6 " THEN 1 6 5/i1 
1 555 I F I $= " C " THEN 1 800 
1 561!l I F I $= " E " THEN 1 1 01!1 
1 565 I F I $= " K " THEN2/i1/i1\!1 
1 57@ I F I $ = " R " THEN22/i11!1 
1 58111 I F I $ · " L " THENI 90@ 
1 :58:5 I F I $= " S " THEN I 4/11111 
1 590 aOT0 1 53 5  
1 600 PR I NT@9B, ; ; L I NE I NPUTN$ : LSET 
1 1 $=N$ 
1 605 PR I NT@ 1 73 , R$ ; : GOTO I 435 
1 6 1 0  PR I NT @ 1 94 , ; : L I NE I NPUTN$: LSE 
T I 2$'"'N$ 
1 6 1 5  PR I NT@269 , R $ ; : GOTO I 435 
1 620 PR I NT@290, ; : L I NE I NPUTN$: LSE 
T I 3$=N$ 
1 625 PR I NT@365 , R$ ; : GOTO I 435 
1 630 P R I NT@98 , ; : L I NE I NPUTN$: LSET 
1 4$=N$ 
1 635 P R INT@ 1 73 , R$ ; : SOT0 1 535 
1 640 PR I NT@ 1 94 , ; : L I NE I NPUTN$ : LSE 
T I 5$"'N$ 
1 645 PR I NT@269 , R$ ; : GOT01:535 
1 650 PRI NT@291!1 , ; : L I NE I NPUTN$ : LSE 
T I 6 $=N$ 
1 655 PR I NT@365 , R$ ; : aOT0 1 535 
1 660 PR I NT@98, ; : L I NE I NPUTN$ : LSET 
1 7$=N$ 
1 665 PR I NT@ 1 73 , R$I : GOTOI 835 



167� PRINT@194, . : L l NE l NPUTNt : LSE 
TIa.=N. 
Ib75 PRI NT82b9 , R  •• : SOTOI 835 
Ib� PRINT@29�, ; : L I NE I NPUTN$ : LSE 
TIfl-N. 
1 685 PRI NTe365 , R.I : aOT01 835 
1 8a� CLSb : PR I NTea , SC. 1 
1 805 PRI NT.2, S�' : PR I NT@1 9 . T.' : PR 
I NT@34 , A. ; : PR I NT@64, Sa., 
1 8 1'11 PRI NT@96, " 7 ) " 1 7. ,  
181 1 PRINT@ 1 73 , R., 
1 8 1 5  PRI NT&1 92 , " S )  " IS., 
1 8 1 6  PRI NT@269 , R.; 
1 820 PRI NTI!288 , " 9 } " I 9. ,  
1 82 1  PRI NT@�65 , R.; 
1 82:5 PR I NT@4 1 6 , '' ' C ' =CONTI NUE ' E' 
-DELETE ' K ' �SAVE" 
U'I30 PR I NT@448, .. . R' -RETURN ' L ' 
-PR INT ' S' -BACK " ,  
1 835 I . - I NKEY.: I F I .= .. .. THENI B3:5 
1 84111 I F I.="7"THENlb6111 
1845 I F I .= " 8 " THENl b70 
1850 I F I . - " 9 " THENlb� 
1 855 IF I.· .. C "THEN221l10 
186111 I F I .- " E " THEN 1 1 00 
1 865 I F I  •• "K "THEN2000 
187� I F I . · " R " THEN2200 
1 875 I F I .·"L"THEN1 900 

WEST BAY I • + , 
ROLn: ! 80. Mil 5 
WHfH srONE VIRGINIA 11S]9 

- IBY ALAN ROUSE! EFFICIENT, EASY TO liiiEiftRv PROSRAII: SKALL BtlSlNESS, HDMES, CLUBS. 
::!'-i1

��f
REIiRR9ECE

R
oRnS 16K, 149 32K. PRINTS INVENTORV STATUS AND 

,> REPORTS. BE RISHT! 16-32K EXT TAPE 120.00 , 
"SRAPH DNE' - CDLOR SCREEN BARSRAPKS IN SECONDS. "AKE ' 

IOSINESS PLANS CDKE ALIVE. 16-32K EIT TAPE I 8.00 
IK��

'o
--PRINT BARGRAPHS, EPSON OR OKIDATA PRINTER, 

� NO SCREEN PRINT PRDSRA" NEEDED. PRODUCES 
::i���,!!ll�PHiITOR'EADV GRAPHS, "ODIFIABLE. e-J2K Ell TAPE t12.50 

'FILE ONE' - SHALL DATABASE PROGRAM FOR FILES, RECIPES, 
ADbRESSES. PRINTS KAIL LAiELS. lb-32k EIT TAPE 112.50 

- FUM, EDUCATION, NO DAKES. USEFUL AT 
SHOW FRIENDS. Ic-32k EIT TAPE 112.SO 

' IDOTHINK' - DO CONPUTERS THINK? 3 PROSRAN! WILL �E 
YOU MONDER, PONDER, SUESS. lb-32K EXT TAPE '12.50 

- MORDS, PHRASES, SPANISH OR £N8L ISH, HAS 
FOR 5PfAKIN6. Ib-32K EXT TAPE t 8.CO 

- MORE ADVANCED. Ib-32K EIT TAPE $ 6.00 tlif��\i. · SKALL KONlTOR. Ib-32K Ell TAPE I 6. 
PRE-SCHOOL. 16732K EXT TAPE, EACH . 

- ALPHABET MITH COLORS AND SOUND CUES. ; 
- NUMBER LEARNIN6 (1-12).  AS ABOVE. 

18BIl!I I F I .· " S"THEN1500 
18B5 I3OTOI B3:5 
19 .. PR I NT841 6 , SC. ; : PRINT841 8, " (  
B } I BL I 06RAPHY OR ( C } OI'lPLETE " ,  
1 9 1 0  I.=I NKEY. : I F I  .. .. ..  THEN 1 9 1 1l!1  
192111 I F I  ... .. S .. THENP-l : ElOT041l!125 
1 930 I F I .="C" THENP-2: S0T04e25 
1 940 SOTO 191111 
199� ' *  
1 99 1  ' * ALPHASET I ZE AND SAVE 
1992 ' * 
2 .. 0 PRI NT@4 1 6 , SC. ; : IFMS-I THEN20 
20 
201l!1:5 I FMS-2 ANDC= l THEN2 101l!1 
201 1l!1  I FHS-2AND C-0THENT. (Y) -T.: Z 
=Y: GOT02060 
211120 IFS. ( X ) = " Z Z Z "THENWW=R ( X ) ELS 
EWW-X 
2021 I F X - I THENZ- l : GOT0211145 
2025 FORZ-X TOI STEP-I 
2030 I F Z - I THEN2�45 
20�5 I FS.<S$ I Z-l } THENS. I Z ) -S. I Z ­
l ) : T. I Z ) =T. ( Z- I ) : A* I Z ) =A. I Z-l ) : R 
( Z ) =R I Z- I ) : NEXTZ 
2041l!1 IFS.=S. ( Z - l ) ANDA.(A* ( Z -l ) TH 
ENs. I Z } -S. ( Z -l ) : T. I Z ) -T. ( Z - l } : A. 
I Z ) -A. I Z - I ) : R ( Z } -R I Z -l ) : NE XTZ 

2045 S. ( Z } -S. : T$ I Z ) -T. : A. ( Z ) -A. 
2i!I51l!1 I FMS- I THENR ( Z ) -WW ELSER ( Z ) ­
W 
2060 PUT. I . R  ( 2 )  
2065 PUT*2, R I Z >  
21l!170 PUT.3 , R ( Z >  
2075 PUT*4, R ( Z >  
2076 PUT.5 . R C l )  
21l!180 OPEN .. O .. . .  6 . .. SUBAUTH .. 
21!lB1 FOR Z = l TOX 
20S2 WRITE.6, S. I ! )  
21l!183 WR I TE.6 , T. ( Z )  
2084 WR I TEIb . A. I Z )  
2� WR I TE.6. R ( Z }  
2086 NEXTZ 
211187 CLOSE #6 
2089 I FD= I THEND-�: Y-Y-l 
2090 I FMS-2 AND I .= " R " THEN500 
2092 I FMS=2THEN3350ELSE500 
2 1 1l!10 W-R ( Y )  
2 1 05 FORV=Y TO ( X- l ) 
2 1 1 0  S. I V ) -S. ( V+ l ) : T. I V ) =T. IV+ l )  
: A. I V) -A. ( V+ l ) : R ( V > =R ( V+l ) 
2 1 20 NEXTV 
2 1 2 1  I F I S= " K "THEN2021l1 
2 1 22 I F U .- " C "  OR I .= " R " ) AND &1.= 
"Y" THEN2020 
2 1 24 S. ( V ) · · Z Z Z  .. : T. I V) = .. .. : A. C V) ­
" Z Z Z " : R I V ) =W 
2 1 26 LSETP.= .. .. : LSETV.=" .. : LSETG$­
.. .. : LSETD."' .. · : LSETT 1 .= .. .. : LSETT2.· 

INCLUDES POSTAGE COSTS. IF VIRGINIA, ADD U SALES TAX. .. .. 
2 1 27 LSET I 1 .-.. .. : LSET I 2  ..... .. : LSET I 

260 Ihe RAINBOW September 1983 



3."" H : LSETI4$·H .. : LSET I S  ... .. .. : LSET 
16$=H .. : LSETI7 ... .. .. : LSET I 8  ..... .. : LSE 
T I 9S== " "  
21 29 IFD=I THEN2090 
2 1 30 GOT02020 
22IiJIiJ I FMS-2 AND I .= u E " THEND- l : GO 
T02 1 00 
2205 I FMS=1 AND I .= " E " THEN XmX-l 
: GOT0500 
221 0  PRI NT@4 16, SC. ; : PR I NT@41S, " 
DO VOU W I SH TO SAVE TH I S  u , : PRI 
NT@450 . "  RECORD? I Y OR N) .. ; 
22 1 5  Q$=I NKEV$ : I FQ.�" " THEN2215 
2220 I FQ$ .... N .. AND 1'1S=2 AND I $ = " C  
" THEN 3350 
2221 I FQ.", "N" AND MS=2 AND I $= " R  
" THEN500 
222:5 IFQ$= "N" AND I'IS"'1 THENX=X-1 
: 60T0500 
2230 I FIiI ..... Y .. AND M5= 1 THEN2000 
2235 I FIiI$="Y" AND MS"2THEN 2 1 00 
2250 GOT0221 5  
2400 CLOSE 
24 1 0  END 
3000 CLS4 
3005 PR I NTliS . " *B I BL I OGRAPHY SEA 
RCH* " ;  
30 1 0  PRI NT@66, " SELECT FROM THE 

FOLLOWI NG " ,  
30 1 5  PRINTilI63 , " 1 )  SUBJECT-TAG­
AUTHOR " ;  
3"'2'" PRINT@ 1 95, " 2 )  T I TLE 

" ; 
3025 PRI NT@227 , " 3 )  RETURN TO I'1A 
I N  MENU " ,  
3B30 I $  .. I NKEY. : I F I$= .. .. THEN3030 
3031 I F I $= " I " THEN3 1 00 
3032 I F I$= " 2 " THEN3400 
3033 I F I S="3" THEN500 
3035 GOT030 1 0  
3 1 00 CLS4 
3 1 05 PR I NT@5, "*B I BL I OGRAPHY SEAR 
CH* u ;  
3 1 1 0  PRI NT@64, " * I NPUT SUBJECT: " 
; 
3 1 1 5  PRI NTli96 . " " , :  L I NE I NPUTSE. 
3 1 20 PRINT8U60, " * I NPUT TAG: " ;  
3 1 25 PRINTI!l 1 92, " " , : L I NE I NPUTTE 
• 
3 1 30 PRI NTli256, " * I NPUT AUTHOR: .. 
; 
3 1 35 PRI NTli288, " " , : L I NE I NPUTAE 
• 
3 1 40 PRI NTil356, " I S ) CREEN OR IP) 
R I NT? " ;  
3 1 50 I $= I NKEY$ : I F I $"''' '' THEN3 1 50  

SHUGART o r  TEAC 

1 Y EAR WARRANTY 

* RAD IO SHACK COLOR COMPUTERS * 

16K COLOR BAS I C  $ 1 79 
16K E X T ENDED COLOR BAS IC $269 
'32/64K EXTENDED COLOR BASIC $369 

40 T RK SS/DD 
w/ R S  D I SK CONTROLLER 
DOS MANUAL I nc l uded ! 
* RADI O  SHACK/ TANDY * EPSON * OKI DATA * 
* TRANSTAR * MANNESMAN -TAL LY * STARK I T S  * 
* TOM M I X  * MARK DATA * BMC * AMDEK * NEC * 
* BOTEK * MSI * SHROUT SW * NELSON SW * 
* MORETON BAY * DERR I NGER SW * DATASOFT * 
* CUSTOM SW ENGRG * SOUTHERN SW SY STEMS* 
* TAXAN * PRICKLY PEAR * SPECT RAL * ANTECO * 
* COMPUTERWARE * E IGEN SYSTEMS * COLORSOFT * 
* BE RTAMAX * COGN I TEC * DRESSELHAUS * 

EMERALD COMPUTER SERVI CES 
4401 2 1 9th SW 
MOUNTLAKE TERRAC E ,  WASH. 98043 206-778-9826 

MAST ERCARD/V I SA WELCOME 
FOR E I GN ORDERS WELCOME ! 

NEW 5 DAY S H I P P I NG 
SCHEDULES ( I F  STOCKED) 

** FACTORY AUTHORIZED P R I NT E R  
REPA I R- EPSON ,OKI DATA , T RANSTAR 

*** TEAC Th i n l ioe 40 TRK DRI VES 
*** TANDON DS/DD 40 TRK DR I V ES 

***COMPOS I T E  V I DEO C I RCUIT  
***MEMORY UPGRADES D-E-F BOARDS 

ALSO PRESENTI NG :  

MDRRDW I'lESIGNS rJ 
MICRO DECISION 
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3 1 :5:5 I F I  .. .. S .. THENA.2 : GOT031 90 
3 1 68 I F I.·"P " THENA- 1 : GOT03 1 70 
3 1 6:5 BOT031 50 
3 1 7f11 PRI NTII353 , " ( B l I BL I OBRAPHY 0 
R ( C l OI'lPLETE?" ,  
3 1 75 I .- I NKEY. : I F I .=" " THEN3 1 75 
3 1 77 I F I $- " S "THENP= 1 : BOT03 1 9S 
3 1 9121 I F I  ..... C .. THENP=2ELSE3 1 75 
3 1 95 PRI NTII352, SCS ; : PR I NTII3:59, " 
*** PRI NT I NG  *** " ,  
3 1 90 IFSE$-" ALL " AND TE$- "ALL" A 
ND AE.= " ALL " THEN3200 
3 1 9 1  I FSES- "ALL" AND TES- uALL" T 
HEN332121 
3 1 92 I FSE$="ALL" AND AE.",, " ALL "  T 
HEN3300 
3 1 93 I FTE$="ALL" AND AE ..... ALL " T 
HEN3280 
3 1 94 I FSE.= "ALL" THEN3261i1 
3 1 95 I FTES= "ALL" THEN3240 
3 1 96 I FAE •• "ALL" THEN3220 
3 1 99 FORY= 1 TOX : I FSE.=SS ( Y l  AND T 
E .. T$ ( Y l  AND AE.=AS ( Y l  THEN4000E 
LSE33:50 
3200 FORY=I TOX : GOT04f11f110 
3220 FORY- 1 TOX : I FSE.=S. ( Y l ANDTES 
=T. ( Y l THEN4f1100ELSE3350 
3240 FORY=1 TOX : IFSE.=S. ( Y )  AND A 
ES=AS ( Y ) THEN4000ELSE3350 
3260 FORY- 1 TOX : I FTES-TS ( Y )  AND A 

SOFTWARE·H�RE 
FOIl IUDlO SHAC:K'S TI<5· eo MOOI!.I. 1/3 

TU-eO COLOII: GOMP\lTE1t 

-SEND FOR FRIiIi CATAL()(J· 
UTiUTV PROGRAMS ON CASSETTE 

5tH CASSETTE COPY � 101'1 II SPECIFY III 
SU·2.CASSETTE \:lUMp � 10= r COMPUTER 

Y-PAK RECORDER STAND 
'\'11$-80 GOI.OR COMPUTE'! �. 

�"O!:2 
� , "  / ,  
, � � ¥ I "1$" �Ii 1 �/ � 

TURN '\'OUR COMPUTER '''TO A 

2�st.OT SYSTEM. 5WITCt4 

BETWEEN 1)04£ TWO WITH EASE. 

#ll\40E Of: STURDY PLASTIC.. 
HOLOS F!ECOI!OER. AT A 

fl'ERFeCT ANGl E .  

RAM/ROM USER-PAt<: fOR TRS-80 COLOR \30 
, -GAMeS ALSO AVA/LASLII-

13. ERICKSON SOfTWARE, I'O.I!OX II099.QIICAGO IL 60E.1I 

CALL (312)276'9712� INfORMATION 
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ES·A. ( Y ) THEN4f1100ELSE3350 
3280 FORY-1 TOX : I FSES-S. ( Y ) THEN40 
00ELSE3350 
3300 FORY= 1TOX : IFTE.=T. ( Y l THEN40 
00ELSE3350 
3329 FORY= 1 TOX : I FAE.-At, ( Y ) THEN40 
11I0ELSE335111 
335121 I FHS=2THENNEXTY 
3355 GOT05�� 
34�" CLS4 
3 4 1 111 PRINT@1 , "  *BI BLI OSRAPHY T I T  
LE SEARCH* " ;  
342111 PR I NT&l6 4 , " * I NPUT T I TLE: " ;  
3430 PRI NTII96 , " ( ONLY F I RST 3 2  CH 
ARACTERS) " ;  
3440 PRINT@12S, I : L l NE I NPUTTE$ 
3450 PR I NTII356, " ( S ) CREEN OR (Pl 
R I NT? " ;  
3455 I .. I NKEY. : I F I  ... .. .. THEN3455 
346111 I F I ." " S " THENA=2 : S0T03495 
3465 I F I .= " P " THENA= 1 : 6DT03475 
347" 60T03455 
3475 PRI NT&l353 , " ( B l I BL IOBRAPHY 0 
R ( C )  OHPLETE?" , 
348111 I .= I NKEY. : I F I .- " " THEN34SfI 
3481 PRINTl!!352, SCS; : PRI NTIlI358 , " 
*** PR I NT I NG *** .. ; 
3485 I F I $· " S " THENP= 1 : GOT03495 
3490 I F I S= " C " THENP=2ELSE34SI1I 
3495 I FTE.="ALL"THEN32!l1f11 
35!l1f11 FORY= 1 TOX : BET# 1 , R ( Y l  
351 111 I FLEFTS ( TE. , 32 ) =LEFT. ( T1 . , 3  
2 l THEN4111111!l1ELSE335111 
399111 ' *  
3991 ' *  PRINT ROUTI NE 
3992 ' *  
400111 I FS. ( Y ) = " Z Z Z "THEN5111I11ELSEBET 
Itt , R ( Y )  
41111115 BET*2, R ( Y )  
41111 111 BET*3 , R ( Y )  
4111 1 5  BETM, R I Y )  
4111 1 6  BET*5 , R ( Y l  
41111 7 S$=S. ( Y ) : T.=T. ( Y ) : A.=A. ( Y )  
4020 I FA=2THEN7!l1f11 
4021 IFP=1 THENPR INT*-2 , TAS ( 20) S. 
( Y ) ; TAB ( 45 ) T. ( Y )  
4025 PRI NT#-2 . A. ( Y )  
4030 PRI NT#-2 . T 1 .  
4035 I FLEFT. 1 T2 • •  5 )  e " " THENP 
R I NTI-2, T2.ELSEP R I NTI-2 , T2. 
411140 PRI NTI-2, TAB ( 3 ) P.; TAB I 40 ) V. 
4045 PR I NT#-2, TAB ( 3 l 0$ ; TAB ( 40 ) B. 
412146 IFP= 1 THEN4085 
4050 PRI NTI-2 , TAS ( 1 0 ) STRINGS ( 55 ,  
" _ " ) 
411165 PR I NT*-2, TAB ( 1 5 ) S$ ( Y l ; : PR I N  
TI-2, TAB ( 5111l T. ( Y )  
41217" PRI NT*-2 , TAB ( 1 111) STRINB. ( 55 ,  
" _ " ) 
4075 I FLEFT$ ( l 1 S ,  5) -" " THENP 



R INT.-2ELSEPR INT#-2 , TAB ( 3 ) I 1 S 
4"76 I FLEFT. ( I 2S , 5 ) =u " THENP 
R I NT*-2ELSEPR INT*-2 , TAB ( 3 )  1 2. 
4f1J77 I FLEFTS ( I3. , ::n = " " THENP 
R I NT.-2ELSEPRI NT.-2, TAB ( 3 )  13. 
411178 I FLEFT$ ( 1 4$, ::H . "  u THENP 
R INT#-2ELSEPR I NT#-2 , TAB ( 3 )  1 4$ 
411179 I FLEFT$ < I 3$ , ::D  .. n "THENP 
R I NT#-2ELSEPR I NT#-2, TAB / 3 ) I S$ 
4l118" I FLEFT$ ( I 6$, S ) = " " THENP 
R I NT#-2ELSEPR I NT#-2 , TAB ( 3 )  1 6$ 
4"81 I FLEFT$ ( 1 7 $ ,  S )  = "  " THENP 
R I NT#-2ELSEPRI NT#-2 , TAB ( 3 )  1 7$ 
4"82 I FLEFT$ ( I 8$, 5 > _ n n THENP 
R I NT#-2ELSEPRI NT#-2 , TAB ( 3 )  1 8$ 
4983 I FLEFT. ( 1 9. ,  S )  ",u " THENP 
R I N T#-2ELSEPR I NT#-2 , TAS ( 3 )  19$ 
4ES PR I NT#-2 , STRI NS$ ( 8l11 , " - " ) : I F 
P=2THENPR I NT#-2 
4E6 I FMS= 1 THEN7"" 
4l119l11 I FP=2 AND L-2THENGOSUS41S" 
4l119S I FP=l AND L=8 THENGOSUS 4 1 S  
o 
411196 L=L+l 
4 1 "" I FMS-2THENNEXTV ELSE7l11l11 
4 1 1 '" GOT05"'''' 
4 1 50 I FP=2THENFORPR= 1 T09ELSEFORP 
R= 1 T03 
4 1 6111 PRI NT#-2: NEXTPR 

4 1 70 L-- 1 : RETURN 
SlIIH PRI NT@357 , "  ( S ) CREEN OR ( P )  
R I NT .. , 
S0111S I $  .. I NKEV. : I F I  ... .. .. THEN50ilS 
5lII1II1 I F I $" " S " THENA=2: BOT05lII20 
501 5  I F I $. " P " THENA- 1 : 80T051112111 
5016 BOTOS1II0S 
51112" CLS7 : PR I NT@6 , " *B I BL I 08RAPH 
V L I ST* " ;  
511125 PRI NT@66 , "  SELECT FROM THE 
FOLLOW ING " ,  
SIII3111 PR INT@ 1 32, " 1 )  SUBJECTS 

" . , 
S"4" P R I NT@164 , " 2 )  TAlliS 

n .  , 
5045 PR I NT@196 , " 3 )  AUTHORS 

n _ , 
S1II46 PRI NTI!228 , " 4 )  SUSJECT-TAG-
AUTHOR n ;  
SlIIS0 PR I NT@260 , " 5 )  T I TLES 

n . , 
S052 PRI NT@292, " 6 )  RETURN 

n _ , 
S0S5 I $= I NKEV$ : I F l$- .. .. THEN5055 
SI!l56 I F I $- " 1 " THENL I - l : GOT0511167 
511157 I F I $= " 2 " THENL I =2 : 80TOS067 
511158 I F I $= " 3 " THENL I = 3 : 80TOSI1I67 
5059 I F I $. " 4 " THENL I -4 : GOT05067 
5060 I F I $  .... 5 .. THENL I -5 : BOT05067 

YOUR COLOR COMPUTER JUST EARNED A MATH DEGREE! 
' ( 

MATHMENU 
Developed by an engineer, Mathmenu is a 
powerful menu-driven system to turn your 
Color Computer into an intelligent, flexible 
tool for mathematics and engineering, 
Mathmenu takes the tedium out of math, 
leaving your full brain power to attack the 
"meat" of your problems. By rapidly mani­
pulating matrices and vectors, performing 
integration and differentiation, solving 
quadratic equations, plotting user defined 
functions and much more, Mathmenu can 
help simplify the most complex problems, 
Whether you are a student Or a professional, 
if you use math, you need Mathmenu. 
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FEATURING: 
• 3D SURFACE PLOTTING Plots a user defined equation on an 

X, Y,Z coordinate system in the High�Res graphics mode. Planes, 
surfaces of revolution, statistical surfaces, etc. can be easily plotted. 
Surfaces may be saved to disk or tape. We believe this is the only pl'ogram 
of its kind commerdaUy available for the Color COillPuter. 

PLUS; 
• Complete MATRIX Operations • 2D Function Plotting 

(up to 8 x 8) • Rectangular to Polar Conversions 
• Complere VECTOR Operations • Base Conversions 
• Numerical Differentiation • Large �umber Addition and 

• Nwnerical Integration Multiplication 
• Least Squares Curve Fitting • Reverse Polish Logic Calculator 
• Binomial Expansion with Hexadecimal 
• Prime Number Verification" • Quadratic Equation Roots 
• Main Menu with Single-key Selection and Return (Disk OnlY) 

Complete do<;umentation of all fundions is included. 
For31I Disk " " " " " ,  549,95 PI If' R 

' E I d d BASIC 
For 16K Cassett..: . . • • . . . .  $44.95 0 mg equlres x en e 
Documentation only • • • •  , . 55.00 (refundable with purchase) 

Or write for free brochure. 
.0 ...... . .... . 

Inter voO cAction 
11;) Ward s� • Dept. R • New Haven, CT 06519 ., (103) 562--5743 



::11116 1  I F I $= " 6 "THEN54IIIlI 
::111167 I FA=2THEN5S1l1Il1 
51117111 ONLI GOT051 111I11 , 52111111 . 5200, 531l1 
111 , 53S1l1. SIlII1I 
5 1 00 CLS5: PR I NTI5 . " *PR I NT I NG SU 
B.lECTS* '" 
51 1115 PRI NTtI-2. TAB ( 5 )  " *** B I BL I OG 
RAPHY SUBJECTS ***" : PR I NT*-2 
5 1 1111 CT-I1I: SS$-S$ ( l )  
5 1 1 5  FORV� 1 TOX: S"S$ ( V )  
5 1 2111 IFS$( >SS$THEN5 1 35 
5 1 25 CT-CT+ l : NEXTV 
5 1 35 PR I NTtI-2, TAB ( 1 1 ) SS$TAB ( 26) C 
T : I FS$= " Z Z Z " THENPR I NTtI-2: GOTOS00 
5 1 40 SS$=S$: CT= 1 : NEXTV: PRI NTtI-2 , 
TAB ( 1 1 ) SS$TAB ( 26) CT: PR I NTtI-2: GOT 
OSlllIll 
521110 CLS5 : PR I NT@5 , " *B IBLI OGRAPH 
Y L I ST* " •. 
5205 PRI NTI!64 , "  I NPUT SUBJECT AR 
EA : 11 ;  
�21 111 PRI NT@ 1 2B , ; : I NPUTSUS : CLS5: 1 
FLI =2THENPRI NT@S , " PRI NT I NG TAGS 

" ; ELSEPRI NTI!7 , "  PR I NT I NG AUTHOR 
S It ; 
5225 I FL I =2THENPRI NT4I-2, " *** B I B  
L I OGRAPHY TAGS *** " ELSEPRI NTtI-2 , 
ft *** B I BL I OGRAPHY AUTHORS ***" 
5226 PRI NTtI-2 
523111 IFSU$. "ALL " THEN5235ELSE5275 
5235 SS$=S$ ( 1 ) : PR INT4I-2 , TAB ( 5) S$ 

( 1 )  
524111 FORV= lTOX : S$=S. ( V ) : IFS$. " Z Z  
Z " THENPRI NTtI-2: GOTOSIlII1I 
52S1lI IFS$( >SS$THENPRI NTtI-2 , TAB ( 5  
l S$ : SS$-S$ 
5255 I FL I -2THENPRI NTtI-2 . TAB ( 9 ) T$ 
( V ) ELSEPR I NTtI-2 , TAB ( 9 l A$ ( V )  

526111 NEXTV : PR I NT*-2: GOT0500 
5275 PRI NTtI-2 , TAB ( 5 ) SUS 
52ge FORV= l TOX : S$=S$ ( V )  
5295 I FSU$-S$THEN I FL I =2THENPRINT 
*-2. TAB ( 9 ) T$ ( V l ELSEPR I NT*-2, TAB ( 
9 ) A$ ( V) 
529111 NEXTV : PR I NTtI-2 : SOTOSlll0 
53111111 CLS�: PRI NT@EI. " PRINT I NG L I S  
T " ; ; PRI NT'I-2 , TAB (25l " *** B I BL I O  
GRAPHY L I ST *** " : PRI NT4I-2 
5305 FORV= I TO X : I FS$ ( V l "''' Z Z Z ''THEN 
PRI NTtI-2: GOT05llllll 
531 111 PRI NT4I-2, TAB ( 1 3l S$ ( V l TAB ( 3111 
) T. ( V ) TAB ( 45 l A$ ( V )  
531 5  NEXTV : PR I NTtI-2: GOT051l11l1 
535111 CLS4 : PR I NTEl5 , " *BIBL I OGRAPH 
Y T I TLES* " ;  
5355 PRI NTEI64 , " I NPUT SUBJECT AR 
EA : " ;  
536111 PR I NT@1 29 , , : INPUTSU$ : CLS5 : P 
R I NT@7 , " PRI NT I NG  T I TLES " ;  
5361 PRI NToIt-2 , 9TR I NS$ (SIlI, " *" l : PR 
I NTtI-2 , TAB ( 24 )  " *** B I BL I OGRAPHY 
T I TLES *** " : PRI NTtI-2 , STR I NG$ ( BI1I ,  

TRS-80* COLOR COMPUTER * 

- 16K Extended Belllc, Menu·Drlven, Well· Documented. E .. slly-Modltled. 
-For either cassette or diskette systems (Be sure to specify). 
-Place an order of at ''''''$t $40 and get one extra of your choice free. 
·Orders Shipped on cassette · Add '5 for shipment on diskette. 

A 
·FURST- �� 

Data Elem ent Dictionary d riven File Update and 
Retrieval SysTem. Create and maintain files according 
to your specifications. Ideas for applications in· 
eluded . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $25 

·MAILING LABELS· 
A � 

Generate and maintain mailing label records. Selective­
ly print desired quantities. Can keep several iabel files it 
desired. Designed for Printer VII, easily modified. $20 

-REPORT WRITER· 
Used In conjunction with FURST to sel<1C!lvely format 
reporls on your printer. Incl udes headings and total 
capabilities. . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . $15 

A 
-EXERCISE PLANNER· � 

Build and maintain complete exercise schedule for 
regular and lor weight programs. Display guides you 
through dally-calculated routines. Print complete 
schedule If desired . .  . . . . .  . . . . . . . . . . . . . . . . . . . .  $15 A 

-DISK DIRECTORY PRINT.. ,:,,� 
For diskette users only _ Get Mard copy Of disk directories on your printer tor easy use and reference. Only $5 

Send check or money order to: 

LAND SYSTEMS 
P.O. Box 232 

Bellbrook, Ohio 45305 
*TRS-SO and COLOR COMPUTER 

are TrademarkS of Tand), Corp 
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" *" ) : PRINT.-2 
5365 I FSUS< > - ALL " THEN5405 
�370 SSS-SS ( 1 ) : PR I NT_-2 : PRI NT*-2 
, TAB ( 15 )  " ***** " TAB (25) SS ( 1 ) "  

-*** " : PR I NT#-2, SXS 
�75 FORV= l TO X : SS-SS ( V ) : I FS.- " Z Z  
Z " THENPR I NT#-2: GOT05fl" 
�90 I FS.< >SS.THENPRI NT#-2: PRINT 
#-2 , TAB ( 1 5 )  " *****" TAB (25) SS" 

*****" : SS.-SS : PR I NT#-2 , SX. 
3395 GET# l , R ( V )  
3390 PRI NT#-2 , T 1 S  
5395 I FLEFT. < T2. , 5 ) · "  " THENP 
R I NT#-2 ELSEPR I NT#-2 , T2. 
5400 NEXTV : PR I NT*-2: GOT0300 
54l1li3 PRI NT*-2 : PR I NT#-2 , TAB ( 1 5 ) " *  
****"TAB ( 25 ) SU. " *****" : PR I N  
T#-2 , SX. 
5410 FORV- 1 TO X : S.=S. (V) : I F9.= " Z Z  
Z "THENPR I NT4t-2: GOT0501111 
54 1 5  I FSUS< >SSTHEN5425 
542l1li GET#l , R ( V > : PR I NT#-2 , T l . : I FL 
EFT. < T2., 5 )  - "  " THENPRI NT#-2 
ELSEPR I NT4t-2, T2$ 
5423 NEXTV : PR I NT#-2: GOT0308 
3300 ONL I GOTO 5600 , 5700 , 5700 , 55 
1111 , 33 1111 , 500 
3310 PRI NT@354 , " ALVAI LABLE ON P 
R I NTER ONLY " ,  

S P  S O F T W A R E:  � 
FOUR NEW PR06RA"S FOR YOUR COLOR CO"PUTER 

SPOOI1P A scrl!l!ll du.p routine of 368 bytes of fast, 
relacatable Hchine languatll cam. All PIIOIJElI. cuIIII' 
PHOnES in 4 IIAII shadl!s, hoim siz" option in PIIOIlES 3 
111' 4, positilll up on _, inYl!l'Sl! i_ option, do lorl t&aa 1 screen as fDr "PP gr.phics, WOrks Dn 
_ lPYII ..te. c.-s with WIC instructions. IIwds 
MIlICI . !  II!' III lIbi t print.,. fh. On tape. Sll> 
CCllCI'OlY IIR this .nu dri'/l!ll prograa to dl!sign and 
dr .. a f.ntastic variety af iatricate and colorful 
patterns, suitable far du.p to a print.,., includes 
.I..,lft anll hlltrucUoDs. IIm'ks in a 16K �t.,., 
ElT. 111' DISK WIt. ec.s on tape. til 
SIlfOURK Use lour a.K eo.puter frca BASIC. This __ all_ IOU to i� !WI, _ R(II to RAIl and 
.... n i t  thlll'lI, disable DISK or EXT. MIlU;, and aakl! 
unu. with grapbics, progr •• strings. and !lSI! in 
upper or 1_ IIAII tD gilt th. best use of IIAII. TbI! PI'O'II'- doH the wtlll'S a." incllldes tutorial" and 
instructilllS to let IOU ..... wtups. On taPl!. S2II 
IlmllIU This sIIcIIiy _aa for the MIl I3PUter iii 11 
dl5PlaY a rotating color globe of the earth. You let 
2t fr_ of a PIIOIIEI globe ""iell is loaded into t.IIK 
of IWt by a drl _ _  raa plllll au iustruction Pl'09r .. all on disk to """- off your MIl color cmoput.,.. 525 
fl't!ll little .,ap&10I Pl'09r. ",it� order or _t for our catalog. For fast ..... vice SIInd check or 110 to: 

SP SOFTWARE, 1 112 IILT"ORE, LYNCHBUR6 VA 24512 

266 Ihe RAINBOW September 1983 

5520 PRI NT@384. "00 YOU WANT TO P 
R I NT? ( Y  OR N ) " 
:53Jf1 I .= I NKE Y. : I F I  .. .. .. THEN33Jf1 
3548 I F I S- "  Y "  AND L I  -4THEN3380 
5550 I F I S= " Y "  AND L I'*3THEN3350 
356fil1 I F I S= " N " THEN5tiIIiELSESS30 
30"" CLS3 : PR I NT@3 , · *BI BL I OGRAPH 
Y SUBJECTS* " , : CO- l 
56 1 0  CT=8: SS.-SS ( 1 )  
36 1 5  FORV- 1TOX : S.-SS < V )  
3�20 I FS.< >SSSTHEN5635 
3623 CT=CT+ 1 : NE X TV 
3630 PR I NT@32*CO+34 , CO , TAB ( 7 ) SS. 
TAB ( 25 ) CT ; 
563 1 GOSUB5673: GOT0:508 
5635 PR I NT@32*CO+34 . CO ; TAB ( 7 ) SS. 
TAB (23) CT; : CO=CO+ 1 : I FS.· " Z Z Z "THE 
N5631 
5640 SS.-S. : CT=1 : I FCO=> 10THENGOS 
UB5675 
3643 NEXTV : PR INT@32*CO+34 , CO ; TAB 
( 7 ) SSSTAB ( 25 ) CT; 
5650 GOSUB5675: GOT0500 
5673 PRI NT@432 , " PRESS ' C ' TO CO 
NTI NUE " ; : CO=l 
5690 I $- I NKEYS : I F I $  . .. .. THEN5bB0 
36BS I F I  .. .. C .. THENCLS5 : RETURN 
369" GOT03690 
3700 CLS5: P R I NT@5, " *B I BL I OBRAPH 
Y L I ST* " ,  
5705 PR I NT@64 . " I NPUT SUBJECT AR 
EA: '" 
:57 1 0  PR I NT@ 1 28 , ; : I NPUTSUS : CLS3 : C  
0- 1 
:57 1 :5  I FL I ==2THENPR INT@7 , " TAGS BY 

SUBJECT " ; ELSEPR I NT@5 , " AUTHORS 
BY SUBJECT " ;  

3720 I FSU.= "ALL " THEN5725ELSE5775 
5725 SS.-S$ ( 1 ) : PR I NT@32*CO+32, S. 
( 1 )  , : CO-CO+1 

3730 FORV- 1 TO X : S."'S. ( V ) : I FS.� " Z Z  
Z " THEN3920 
3735 I FS$< >SS.THENPR I NT832*CO+32 
, S  ..... ; : CO=CO+l : SS$=S. 
5740 I FL I -2THENPRI NT@32*CO+34 , TS 
( V ) , ELSEPR I NT@32*CO+34 , A$ ( V )  

5745 CO-CO+ l : I FCO=> 1 1 THENGOSUB56 
75 
5750 NEXTV: G09UB5675 : GOT0500 
5775 PR I NT@32*CO+32. SU.; 
:5760 FORV- 1 TO X : S.=S$ ( V )  
5785 I FSU$-S$THEN5800 
5790 NEXTV: GOSUB:567:5: BOT0500 
:5800 I FL I-2THENPR I NT@32*CO+66, T$ 
I V ) ; ELSEP R I NT@32*C0+66, AS ( V) ; 

5905 CO-CO+ l : I FC O= > 1 1 THENGOSUB56 
75 
58 10 NEXTV 
5620 G09UB5675: GOT0500 



Greetings! 

him, so he could draw. But by now the pen had slipped 
around so it was caught on his hind leg. Poor turtle! Maybe 
Bertha was right to report me to the SPCA the way she did. 
In any event, that pen was causing the turtle to be off 
balance, so that instead of swimming in a straight line, he 
was swimming in circles. 

I studied closely, and discovered that his circle. weren't 
really perfect circles. Every time he stroked with his left foot, 
the pen at the end acted sort of like an oar and made him 
turn very slightly to the right, But after that initial turn, he 
would go straight again. In other words, his "circle" was not 
really a big closed curve, but a closed, many, many sided 
figure-a "hundred-agon/' or a Uthousand-agon." I went 
back to my Color Computer, determined to try oUl this 
principle that so fortuitously appeared to me at the pond. 
(Anybody believe in fate or astrology?) 

Irs all right to be drawing squares, triangles, decagons, 
and such. but what is life without circles? 1 thought about 
circles for some time, but for the life of me I <ouldo't figure 
out how to make the turtle move in a curved line. I havc a 
little instruction booklet about Color Computer turtIe gra­
phics, so I looked for "curves"in the index, and didn't find a 
thing. Finally, I happened one day to be down by the pond, 
and what do you think I saw? I saw that old turtle Ihat had 
snuck out of my house a month earlier. and he was swim· 
ming, When he left he had taken my pen with him. whieh I 
had tied to the middle of his back and let hang down behind 

The first thing I thought was that in this new many-sided 
figure, I wanted to make each turning angle as small as 
possible. That meant each turn would be I .  I decided that 
each side should be as small as possible, too, so that my 
turtle might stay on the screen. I started with; 

PD I 
RT I 
PD I 
RT I 

planning to make 360 FOs, and 360 RT •. Pretty soon, 
however, my'fingers got tired. I thought to my.elf, "There 
must be an easier way_ A computer is a tabor-saving device� 
and I need my labor saved." 

Well. there is an easier way, and I won't embara .. myself 
by telling you how long it took me to d iscover it. There is a 
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whole 'nother section of the program where you can type i n  
commands t o  the turtle and store them for later usc. This 
next section is sometimes called "the edit mode. " I  call it "the 
edit room," because I like to think of the Color Computer 
turtle graphics program as a little house with rooms. Well, to 
get to the EDIT room from the RUN room, first press the 
BREAK button. That puts you back out on the house's front 
porch. Then press E for EDIT. 

Now you're in the EDIT room and there's a little eyebrow 
at the bottom of the screen. 

Before getting back to the circle, let's practice with some­
thing simpler. Let's start with a square. In the edit room, it'. 
best to label what you are doing, because you will be storing 
that uprocedure" in the computer's memory. So let's label 
our square procedure with something like this: 

TO SQUARE 
Now, you'll have to play around with the keys a little 

before you become comfortable with typing in the EDIT 
room, but basically the u p  and down and right and left 
arrows will help you move around as you wish. Anyhow, 
here is how I type out a proeedure for squaring: 

TO SQUARE 
FD 40 RT 90 
FD 40 RT 90 
FD 40 RT 90 
FD 40 RT 90 
END 

There are some things you might wish to notice about the 
way I have typed in the procedure. First (or last), notice that 
I typed in END at the end. It's important to inform the turtle 
that a procedure has ended. Second, remember that the 

PAR A L L E L  
P R I N T E R  

I N T E R FA C E  
FOil THIl RADIO SHACK COLOR COMPUTER -

AND TI£ TtlP 100 
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• WORKS WITH: EPSON, NEC, CENlRONICS, 
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• PRICE. $69 plus $3 fur shipping and handling. 
CanadiQ/l orden add $5 fur shipping. Michigan 
resident. add 4% 1liiie. loX. 

procedure needs that label (TO SQUARE). Third, notice 
that I didn't use a separate line for each instruction. In the 
RUN room, I had to ENTER each instruction separately, 
automatically giving each instruction its own private line. 
Here, I can type several instructions per line, as long as I 
separate them by a space. It so happens I chose to type in 
only two instructions per line before starting a new line; and 
the only reason 1 did was that I realized my instructions for 
moving forward and turning were going to be repeated four 
times, and ljust wanted to be able to see the repetition easily. 
So I started a new line each time I repeated the instructions 
to move and turn. It d oes make it easier to see, yes? If you 
wish to try this procedure out on your own, please feelfree to 
experiment. For instance, you could type in the following: 

TQ SQUARE 
FD 40 RT 90 FD 40 RT 90 FD 40 RT 
9O FD 40 RT 90 
Er;D 

In any case, let's try to run this procedure. Press BREAK. 
then R. and you're in the R UN room. Then type in 
SQUARE. Does it work? If so, try it a second and a third 
time. What happens? That's neat! The turtle zooms around 
the square again and again.  He's drawing over and over 
again on the same spot. We must bc doing something right. 
However, let's try something else. You try what you want; 
but here is what I want. I go hack into the EDlTroom, and 
erase the last angle command. I don 'I really need that to 
draw the square; all it does is turn the turtle right back into 
his original direction. But what will happen if he's not 
returned back to the original direction? Here is what the 
squaring procedure looks like now: 
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GEMINI 10X - $ 299 
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Plus shipping 
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TO SQUARE 
FD 40 RT 90 
FD 40 RT 90 
FD 40 RT 90 
FD 40 
END 

I go back to the RUN room to try this out. Sure enough, it 
still works. I still get a square, only the turtle ts not set back 
in his original direction. Now. if I run the squaring proce­
dure several times. I get something more interesting than the 
turtle going around and around on his original path. Try it. 

Here's an idea. 1 have run a procedure four times in the 
R UN room. How about if 1 turn that into a procedure? I go 
back to the EDIT room and define the following procedure 
(typing it out underneath�not over the TO SQUARE 
procedure): 

TO SQUAREAGAIN 
SQUARE 
SQUARE 
SQUARE 
SQUARE 
END 

I zip back into the RUN room, and run SQUARE­
AGAIN. I t  works! Now, you try something along that line 
and see what happens. David, why don't you try doing 
something similar with triangles? Jonathan. try pentangles. 

Thinking about it, we've done some interesting things. 
First of all, by defining procedures in the EDIT room, we've 
actually added to the simple commands that the turtle 
understands in the RUN room. I t  used to be that the turtle 
only understood how to R T and L T and FD and BK and et 
cetera. Now it understands how to SQU ARE and SQU ARE­
AGAIN, and (if you've done it) TRIANGLE and TRI­
AGAIN and PENTANGLE and PENTAGAIN. Another 
interesting thing i s  that we've put procedures inside of 
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procedures. TO SQUAREAGAIN, for instance, is a proce­
dure that contains some TO SQUARE procedures. 

Now, if I had my tape recorder hooked up to my Color 
Computer, I would be able to save these new procedures on 
tape. They'd be part of my turtle's new repertOIre forever. 
Isn't that neat! The turtle becomes more and more clever. 
I t's as if you're a horse trainer. or a dog disciplinarian. I've 
got to get my tape recorder i n  there. Those of you WIth dISks 
will be able to save procedures on disks. 

I haven't forgotten about circles. and I'll get around to 
them in about two shakes. 

Looking back at all my procedures, they look pretty 
simple. TO SQUAREAGAIN was merely TO SQUARE 
repeated four times. TO SQU ARE was merely FD 40 and 
RT 90 repeated four times. Is  there a shorthand f<;,r repeat­
ing parts of a procedure'! You bet there IS! Try thiS: 

TO SQUAREAGAIN2 
REPEAT 4 (SQUARE) 
El'ID 

And this: 
TO SQUARE2 
REPEAT 4 (FD 60 RT 90) 
�D . . .  

I f  something goes wrong in your expenmental1on, Just 
remember that the turtle carries out everything you tell it to 
with absolute precision and literalness. Y our instructjo�s 
have to be perfect. Now, if I can make the turtle automatt· 
cally repeat instructions for a four-sided figure, surely It w!ll 
do the same for the 360-sided figure that I want to use to 
approximate a circle. I try this: 

TO CIRCLE 
REPEAT 360 (FD I RT 1 )  
END 

Unfortunately, that silly little ninny on the screen draws a 
stop sign instead of a circle. I can take a hint. I 'm going to 
stop right now. See you next month. Maybe by then you

,
or I 

will have figured out why the turtle drew a stop Sign. \\ nte 
me a letter, and let rne know. I know I 've promised to !ell you 
about the pig incident, and I w!ll�but Ijust don't have time 
right now. 1 remain� 

Uncle Bert 

P.s. You can send vour ca rd. and letters to me in care of my 
good friend Dale Peterson. Just address them like this: 

U nele Bert W oofensburgcr 
cf 0 Dale Peterson 
the Rainbow 
9529 U.S. Highway 42 
P.O. Box 209 
Prospect, K Y 40059 

RAINBOWfest 

Ft. Worth October 14-16 



BASIC TRAINING 

LET'S CLEAN UP 
THAT TEXT S CREEN 

By Joseph Kolar 
Rainbow Contributing Editor 

One of the most pleasing things that one can notice in 
a program is the neatly centered and located text. 
How disconcerting it is to look at text that is haphaz­

ardly tossed on the sereen without any thought to its 
appearance. You've seen i t  often enough to recogni7e sloppy 
text. An otherwise technically well conceived program is 
belittled with sorry text presentation. To wit: not centered; 
jammed up in the upper left corner; not ending a line with a 
hyphen; the left margin being uneven and much, much 
more. 

Good text presentation is very important. Now, fire up 
your computer and type PRINT MEM and ENTER. Copy 
it down! Copy the three lines, 50 through 54 from the 
previous BASIC Corner. 

You should have: 
50 PRINT" THE RAINBOW MAGAZINE IS THE" 
52 PRINT"BEST MAGAZINE FOR NEWCOMERS TO" 
54 PRINT'THE WORLD OF COMPUTING." 

First, type PRINT MEM and ENTER. Copy it, and RUN 
it. Does it look okay? Did you start line 50 with two spaces? 
Did you start lines 52 and 54 right after the "? 

Note that when writing individual lines, you can't end 
under the " or you will get a blank row between lines when 
you R UN the program. 

HINT: You don't need the final " in the PRINT state­
ments. Note that this is not true for INPUT statements. 

Most i mportantly, it is not necessary to print the sentence 
above on three program lines. It can be done on one line. 
Key in  line 60: 
60 PRINT:PRINT" THE RAINBOW MAGAZINE IS 
THE BEST MAGAZINE FOR NEWCOM ERS TO 

THE WORLD OF COLOR COMPUTING. 

RUN it and see if you have two identical sentences separated 

(Joseph Kolar is afree-Iance writer and programmer 
dedicated to proselytizing for computers in general, 
and the CoCo specifically.) 
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by a blank row. Ifnot, You know what to do. Whcn you havc 
a good copy, type PRINT MEM, ENTER and copy it. 

You can calculate how many bytes of memory you saved 
from the data you collected. The key to this new technique is 
the " after PRINT. Draw an imaginary vertical line to the 
right of" . Let's start over' Type NEW and ENTER. Key in: 
50 I'RINT:PRINT" . 

Skip two spaces to start a sentence and type: THE RAIN­
BOW MAGAZINE IS THE. Stop and note that you have 
three spaces to go to reach the i maginary line under the NT"", 
Count the letters in the next word. If the word was a two 
letter word or if the first syllable had one \ctter plus a hypen, 
you could add it. Keep in mind that a space is needed after 
"THE. "There are just two effective spaces before the imagi­
nary line. BEST is a one syllable word with four spaces so it 
won't fit. 

Type in spaces under NT" and you will reach the imagi­
nary line. Start typing BEST MAGAZINE FOR NEW­
COMERS TO. Hold it! We are coming close to lhe imagi­
nary line. W� allow one more space after ""TO." That leaves 
us one more spaee before wc comc to the imaginary line. 
Checking the next word, we find "THE" to be a three space, 
single syllable word. No good! We go two spaces until we 
reach the imaginary line and start typing under the B and 
continue to type. We finish our sentence beforc wc come to 
the imaginary line. Good work! 

By now you have figured out that the imaginary line is our 
left hand border. 

Key in NEW and ENTER. We will go, step by step, 
through the placement of a paragraph using only one pro­
gram line. Here is the paragragh: 

YOU WILL PLEASANTLY DISCOVER, THAT AS 
YOU PROGRESS, YOU WILL COMMIT MORE AND 
MORE TO M EMORY. REMEM BER, WITH AVAILA­
BLE REFERENCE MATERIAL, IT IS N OT WRIITEN 
IN BLOOD, THAT YOU ARE REQUIRED TO MEMO­
RIZE EVERYTHING. ALL YOU HAVE TO KNOW IS 
WHERE TO LOOK IT UP. 



One cautionary note. A string of more than 255 characters 
willjust hang up the computer on the line you are keying in. 
As you will presently see, you will have to back off to the end 
of the last full line, end the line and start a second line. 

Type 10CLS:PRINT:PRINT", skip two spaces to start a 
sentence and start typing. You have one space to go before 
the imaginary line. Space i t  in and cross the imaginary line. 
Continue keying tn "THAT AS yOU PROG RESS, yOU 
WILL." You have two spaces to get under the 1. The first 
syllable of the next word, COMMIT is three letters, which is 
not enough. Put in two spaces and begin under the T to type 
some more. 

COMMIT MORE AND MORE TO MEMORY. Only 
one space to cross over the imaginary Hnc. So, space and 
under the C keep typing REMEMBER, WITH A V AILA­
BLE REFERENCE. Hold it! We are past the imaginary 
line. Back up to REF, the first syllable. That leaves us four 
spaces to get to the imaginary line. The next syllable is ER. 
REFER leaves us two spac.s to go. We need a hyphen so we 
can type REFER. space. cross the imaginary line and start 
typing again. 

Type ENCE MATERIAL, IT IS NOT WRITTEN. Stop! 
Right to the imaginary line that time. Good! Key in some 
more text without skipping a space. We want the next word 
right after the imaginary line because we know that it is the 
left margin. IN has to be right at the margin. 

Continue typing IN BLOOD, THAT YOl.: ARE RE­
Ql.:IRED. That leaves one space. Space and begin underthe 
I to key in TO MEMORIZE EVERYTHING. ALL YOU. 
Right on the button! 
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Since we want HA VE at the left margin, we type H under 
the Tand keep typing. Uh-ohl We typed HAVE TO KNOW 
IS and can't depress any more keys. We ran out of string 
space!. That's a fine how do you do! 

The solution is to back u p  to the last word on the previous 
line. Put a closing " after the last word and then put a :  space, 
because a ; always allows a leading space. 

A new program line must be started, line 20. Key it in and 
keep typing text: 20 P R INT"HAVE TO KNOW I S  
WHERE TO LOOK IT. Right o n  the button again. We 
cross the imaginary line and since we want the word right up 
to t he left margin, we key in U P under HA. 

There are always exceptions to every rule. Remember, I 
mentioned that you do not need the final " in a print state­
ment? Well, you don't in line 20. But line to is an exception 

" You've seen it often enough to 
recognize sloppy text, An other­
wise technically well-conceived 
program is belit tied with sorry text 
presentation. " 

because. like an input statement, we have to close the state­
ment with a " if we plan to add something else. So type ;. 
RUN it! How about that? A lot of work but worth it. When 
you get your breath back, let us review. 

When printing text, type one line at a time. It doesn't 
matter in what column the " after P R I N T  is. It could be 20 
P R I N T" o r  20 P R I N T : P RINT" or 20 CLS:PRINT: 
PRINT". The imaginary line is right after the ,. no matter 
where it falls, and this is the left margin. Always skip two 
spaces to start a sentence. 

NOTE: Some programmers like to indent two spaces 
when a new sentence would butt up at the left margin, but 
some don't. 

Once you determine where your imaginary line is located , 
always start your next syllable, word or indented spaces 
right after the ... Never start punctuation marks, hyphens, 
parts of syUables (as opposed to an entire syUa ble) ora single 
space after the imaginary line. 

Determine how much text you can safely fit on the line. 
Make sure that the line ends with the last letter in a word: a 
syllable with a hyphen or a punctuation mark to end the 
sentence. Fill in any blanks with spaces to the imaginary 
line. 

If a punctuation mark ends a sentence right before the 
imaginary line, make sure you start the next line with two 
spaces. If a word ends just before the imaginary line, do not 
skip a space if you want the next word to butt up to the left 
margin. 

If you run out of string space and you are unable to type 
any more text. back up to the last full line. Put a closing " 
just after the imaginary line, then put a ;. Start a uew 
program line and type right after " and continue. 

If you typed this in two program lines, you required 275 
bytes. I f  you typed it in the nine individual l ines, you needed 
3 1 9  bytes. That adds up to 44 saved memory bytes. 

Nice going, indeed ! 



Software Review. ... 

Sea Dragon: 
Fast Paced Submarine Action 
There is much to like about Sea Dragon, a new arcade 

game from Adventure International. Why, then, am [ reluc· 
tant to tell you to run right out and buy it? 

Let me start by extolling the game's virtues-and there are 
several .  

The self starting, machine language game begins with a 
scoreboard called "The Famous Sailors Hall of Fame." (A 
bit redundant, but so what7) The top 10 scores will be 
recorded here. 

A verv realistic voice comes through the TV speaker 
saying, '(Welcome aboard , Captain!" (Wow! How did they 
do Iho(!) 

Your ears 3rt then treated to a beautiful rendition of 
UAcross the Wide M issouri" and a couple of other sailing 
tunes. Theoretically, you may at any time begin to play the 
game by pressing I or 2 for the number of players or the 
letter "P»for the Practice Mode. (Did he say "theoretically?" 
Ah-we'vejust touched upon one of Sea Dragon :' faults. 111 
explain shortly.) 

Then you must choose your level of play-from zero 
(slowesll to seven (fastest). The instructions claim that zerO 
is "easiest, "  but, personally, I find a slightly higher level such 
as 2 to be a bit easier. The screen scrolls by faster. but I can 
also shoot and jump faster. I agree, however, that level 7 is 
the "most d ifficult." In a two player game. each player 
chooses his own level. 

Ready to go'! Wait just a second. You've got two more 
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choices to make: M usic off, yes or no? Joystick or keyboard'! 
Now what's this about "music of!?" 
Each player gets three submarines (game lives). If you said 

uno " to the umusic ofT" prumpt; then when your first sub 
appears tin the screen . it will be accompanied by a rousing 
chorus of "I'm Popeye the Sailor Man" (toot, toot!). The 
loss of each game life is signaled b y a  few sad notes played in 
a minor key, 

I found that cute the first couple of times, but after that I 
was glad to have the option of doing wi thout. 

At last��, here we go! Your mission is to sail through an 
aquatic minefield and navigate treacherous underwater 
caverns with a limited air supply. shooting at Or jumping 
over a variety of obstacles, on your way to the ultimate 
target: the Master Mine. 

Choose your weapon. If you want to play with the 
keyboard , press the spacebar to start the screen scrol ling 
from right to left. Move up, down, left (drop back) or right 
(forward) with the four arrow keys. The spacebar will fire 
torpedos straight ahead. The ENTER key will send a missile 
upward to a target above you. 

"While it might take a bit more practice," says the 
instruction sheet, "the keyboard will ultimately p rovide the 
best maueuyerability:�' �taybe it will if yuur fingers are 
better coordinated than mine. I did much better with the 
j oystick. 

The fire button on the joystick starts the action and ,hoots 
the torpedos-but you still need the ENTER key for the 
missiles. Maybe with some of the newfangled sticks that 
would pose no problem, hut with the standard Radio Shack 
stick, since it takes one hand to hold the base of the 
controller and press the firebutton. and the other hand to 
work the stick, that doesn't leave any hand free for the 
ENTER key. I tried holding the key down with an elbow Or 
wedging it in with a small piece of paper. That had the 
interesting effect of launching the missiles at random-and 
some of them even hit what they were supposed to. 

You get from 50 to 5O!J points for each mine, stalacti te, 
battleship or laser shooter you can shoot, but you'l soon 
find that there are some obstacles you can't shoot. You can 
only jump, duck, or run. No points for that. but you stay 
alive. 

You can lose a game life by colliding with any obstacle, 
with the ocean floor, or with the walls and ceilings of the 
caverns. You can also get killed by deadly rays from the laser 
shooters. or  by fallout from a mine that you've shot. 

Although the instruct ion!; don't mention it, the game is 
p layed in plateaus. If you lose your sub shortly after starting 
out, your ncxt game life starts again at the beginning. Jfyou 
can survive as far as  the battleship that guards the entrance 
to the first cavern. you've reached the nr<t plateau. Now if 
you get killed, you'l start again at that point. Make i t  
through that cavern, and when you come up for air, you're at 
the second plateau, 

How many plateaus and caverns and obstacles there are 
before you get to the Master Mine, what happens after you 
shoot it (for 5,000 points) or what the penalty is for running 
out of air, I can't tell you, because I just never could survive 
long enough to fmd out. 

Earlier, I mentioned thal t here's a "Practice Mode." You 
get an unlimited supply of replaeement subs, and the points 
d on't get posted to the scoreboard. Without the Practice 
M ode, I 'd never have seen the second plaleau. 

Sea Dragon is not just oue game. Actually, ii's two! What 
I have been describing til l  now is only the first game on the 
tape, the "novice version. " There's also a second game called 



the "expert version." It is played exactly like the other, but 
with more and trickier ,!nd deadlier obstacles, Even in the 
Practice Mode. I've never made the first plateau. Better 
arcade players than I am will he challenged. 

As I said, there's a lot to like about Sea Dragon. So what 
could be wrong? 

Unfortunately, Sea Dragon suffers from a couple of 
major faults that a S35 program just shouldn't have. 

One of them, as I alluded to earlier, is the p roblem of 
making the initial selection··-one player. two players, or 
practice. Under the heading of "Beginning the Game," the 
instruction sheet states: "When the . . .  Hall of Fame is 
displayed on the screen, you may choose the number of 
players(press I or 2), or enterthe Practice Mode hy pressing 
P. '· 

Sorry, but it doesn't work that way. When the music that 
accompanies the scoreboard gets underway, the keyboard 
response becomes most unfriendly, and unless you happen 
lohit the key at exact ly the right second, you wiUjust have to 
sit through an entire chorus of "Across the Wide Missouri.» 
Beware of hOlding Ihe key down in frustration. or you may 
find [hat, without meaning 10, you have selected one player 
at level one, or two players with the first player to play a t  
level two. 

If you have selected the "music off" option, then when the 
scoreboard shows up again at the end of the game, it will 
sometimes do so silently, and you may select your next game 
easily at any time. But other times, like it or not, the eoncert 
and the frustration will start all over again. 

Remember that if you didn't turn the music off. each game 
life ends with a few notes of music as the action pauses. I f  
you are playing without music, then when each sub is sunk, 

the screen will jump immediately to the next event�-either 
the next sub. or the scoreboard, 

I n  the early going, that won't make much differenoe. But 
what happens after 1 0  games, or five two player games? 
Then, of course, it's possible you'll finish with a score that's 
not One of the 10 best. I n  that case, since the SCreen changes 
instantly when the game ends. you may never see what your 
score was, That can be very annoying. 

I am also not enamored of the packaging. Besides being 
inconvenient, it may be a contributing factor to the high 
price. Sea Dragon is supplied on one cassette in a bulkv, 
awkward, vinyl book sil.e storage case designed to hold tW"o 
casseHes. I much prefer the simple packaging used hy 
Spectral, Mark Data and many other software publishers. 

Here, tben, are my recommendations to the authors and 
the publisher: 

-Reprogram the scoreboard audio so that, When the 
game is first loaded, the concert will play once only, and that 
all subsequent appearances of the scoreboard will be silent, 
Amend the instructions accordingly� 

��· Reprogram the game action so that when you go down 
for the third time, the final SCOre will stay up there for a few 
seconds, wilh ur without the musie, 

-Sell the game in a simple, convenient, inexpensive 
package, and cut the price to reflect the COst savings. 

I f  these changes arc made, I will then be able to 
recommend wholeheartedly to my fellow CoCo enthusiasts: 
Set sail for your nearest software dealer and reel in a pri ze 
catch. 

(Adventure International, Box 3435f Longwood, FL 32750, 

31K ML cassette, $34.95) 

- Neil Edward Parks 

The K E Y - 2 6 4 K i s here! ! 

DO YOU IWJE A 32K SYSTEM WITH 64K MEMORY CHIPS ?? ARE YOU STIll BEING TOlD YOU CIt>I MY USE 32K FR!I1 BASIC ?? 
�'T IlEUM IT ! !  - KEY COLCR SOf1lW\E brin'lS you the KfY-�.4K .  An I!xci t i n9 N£H SOf11oIW: uti l i t¥ �thal allows 
any ST�D 32K COlOR CctJPUTER TO ACCESS 6411 IW! FRIM RIC, and !Ii th NO � MODlFlmTiIHi REQUIRED! ! '  

*** �rks wi th mSSmE bilMd systBlS' *** *** �rk, !lBh plSK based Hum! *** 

The KfY-2ii4K di vi des the 6411 r. IIIllIIOry into two 32K banks or Sldel, l!ad! of which can � utili zed i ndependently 
by thO bASIC interpret�r, with  the abili ty to swi tch instantly from on� side to the other. IT'S LIKE HAVING 1NO 
C1tlPUTERS IN (»IE! I Have �our BASIC ptogr. on�one side and hep your variabl,s 03 the o t her side, . or have your 
main progran on one SIde and your subroutInes on the other SIde, or �e your program on one SIde and UII the 
other side for 4 addi t ional HI-RES ptgeS, or any combi nat ion you l i ke. The possibillties are endless because the 
KEY-264K .llowi full communi cation  between si� plus the ability  to swi tch boek and forth at !lill , all from 
!ll thln IIlSIC. You could also �, different progr<JIIs in each side and !WHen back and forth betwetA thea using 
siltlPh keystrok'!l._even while the progriIM ilr. runnin�! ! Or fUn thea both at the 5_ t illll' in thi 
FOIlEGlIIJIN)I8AC1(GRUlMI HlJl.T1-TASkING IIOde. Don ' t  buy that pnnter burfer yet ! With t he  KEY-�1i4K ?OU_ can be 
printing in the back�round sld� while utilizing your co.put.r nor.ally in the (ore9round �Idi A IRE SAKE TIHE! ! !  
l)ebu99i n9 a proqr.? uMl ei tlwr I BASIC _d or si mpl o '4!'\'strok..,; to instillltlp duplicate your progran, i n  i t's 
presen t status, on the oppo�i te  �ide. SWi tch to the opposi te  �lde lat�r iIIId pick up .lactlv whir. you wtrt before! 

For DISK users, the KEY-264K allows you to alternatt betwetn DISK and EXTENDED BASIC on the SiIIIe side wi th 
sillpIe k�.tr.h'i. f.I() neoa to pull your eontroller or �_r down . You Cill "- i n  t:X1tNOE:D IIASIC on one side ilfId in 
OISK IIASIC on the o ther side and still 5!!i tch back ana forth and have full commun ications between tile two sides. 

this iIld HCRE thru extensi ons to BASIC. No nied to learn a nEW lanljUage! The t;(Y-264K adds 
and 1 functi •• to IIASIC ,  including powtrrul new BlOCK I1EI1ORY HIM and GAAl'HICS VIEWING cOIIIIIand,. 

The KfY-264K works on 32l! syst_ with 'E', 'F', or ellen modified 'D' boaren and rlHjuires. EXTENIlED or DIS!( BASIC 
!lith GOOD ti4K I1EI1ORY CHIPS' Systl!lllS wi th pI'l'3l'-back 32K or half-good 64K _ry chips HILL NUf NCRK! 1 

IlI\DER YOUR KEY-264K CASSETTE TODAY bLsending cl!edt or IlIOn4!'\' order for '39.95 pIn '2.00 po.t� U.S.A. ($5.00' outside U.S.A.) Hns . residents add � sales tax. fA KEVp7g�o�o�o§I�ARE � HARVARD MA . 0 1 4 5 1  --:::.-
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Book Review � 
Illustrated Computer Dictionary 

Makes Good Guide 
The Illustraled Compuler DlClionary from the editors of 

Consumer Guide is like one of those poeket sized language 
guides that helps you say what you mean so you can avoid 
telling a waiter i n  Italy that you'l have the boiled alarm 
clock with a side order of locomotive wheels. 

That is to say, i t  is a simple guide to common computer 
terminology that will take a normal human being through 
the labyrinthine channels of a programming article written 
by a computer specialist. I t  probably won't cause the mean­
ing of all the jargon to come elear. but it  will give you some 
idea of what �s going on. 

The very nature of the camp uter-something very techni­
eal and new to human experience-guaranteed that a jargon 
would grow up around it. To the uninitiated, that jargon 
appears to be more like a thieves' eant: a language purposely 
made confusing to all but the select. 

The Consumer Guide d ictionary (a 1 80-page, spiral 
bound paperback) opens up the jargon by patiently and 
simply plodding through it so that a new user can get a grasp 
On the termmology. Old hands can learn a thing or two from 
the dictionary, as well. All too often. we toss around acro­
nyms and jargon withQut really knowing what we're talking 
about. It's easy to get deeper into a t:onven.atiun with Mr. 
Compute I W i zard tban we bargained for, then stupidly nod 
just like we know what's going on. With this guide, at least 
we may have run across the words before. 

As are all Consumer Guide books. the dictionary is abso­
lutely non-preferential to any manufacturer. There is very 

little manufacturer-specific language defined in the diction­
ary. Most of the terms are general and applicable to almost 
any system. 

The illustrations in the dIctionary are simple, but elegant 
stipple-shaded line drawings, used to clarify written defini­
tions. The terms are listed alphabetically, bUl in their most 
common forms (in most cases). Acronyms are alphabetized 
as they stand, not in order of the words abbreviated, For 
example� "EDP" comes after "editor" instead of after .... elee� 
tronic bulletin board" as it would if listed as "Electronic 
Data Processing." 

One of the neatest things about the book is the definition 
and pronouncing guide to acronyms. It defines acronym as 
"a word formed from the initial letter or Jetters of the SuCCes­
sive parts (or major parts) of a compound term." 

For instance, most of us know that BASIC stands for 
Beginners All-Purpose Symbolic Instruction Code. All 
right, class, how many of you knew that "bit" is actually an 
acronym for Binary DigIT? Shucks, [ didn't even know that 
a nibble is half a byte. 

My only criticism is that many of the definitions are 
skeletal, leaving the reader wondering just exactly what is 
meant. On the other hand, complex information processing 
isn't thiS book's purpose. It's a traveler's guide and it's a 
good one. ['II surely have a copy on hand the next time I try 
to translate the native speech. 

(llIu.vtrolm CQmpU�T Dielionluy, Editor. of Consumer 
Guld., E •• ter Books, NY, 1983, spiral bound paperback, 
180 poe", call 0 bookstore for price) 

-Bruce L. Sublett 

Find The 
COLOR COMPUTER INFORMATION 

YOU NEED 
COLOR COMPUTER INDEX � 

COLOR COMPUTER CATALOG-� 
American Library and Information Services Dept. R, 3705 Mary Ellen NE, Albuquerque. NM 871 1 1  
Gentlemen: 

Yes! Send me COLOR COMPUTER INDEX 198O-1 ge1 at $5 (Canada and Mexico $6) 
[J Yes! Sign me up for COlOR COMPUTER INDeX 1912 (4 issues) for $16 (Canada and Mexico S20) 
o Yesl Sign me UP for COLOR COMPUTER CATALOG 1ge2 (two issues) for $20 (Canada ond MeXICO $24) 
Cl YES! Sign me up for Color Computer Index 1983 (Six issues for $24-Canada & Mexico $30) 
[J YESI Sign me up for Color CompllllH' Index 1$83 (Two issues for $2O-Canada & Mexico $24) 

Single Issues: 
Color Computer lnde" $6 U.S. (Except 1980-1981) 
Color Computer Catalog $12 U.S. 

Name _________________________ _________ � .... .  _ _  � .... 

Addres$ ��� ��-----------�___::c_�-------_=,._-

Cily ______________ ... � .... �� State Zip 
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Software Revlew'::=========i,.�:\ 

Indexer Will Keep 
Track Of Your Variables 

Where Is the variable ZQ$' 

Indexer is a utility which can answer that question and 
more! "Which lines in my program make reference to line 
275 (or any other line)? Did I ever use the word 'monster' in 
my program? Where was the keyword 'GOSUB' used'!" 

Inde.Ter is a powerful machine language utility which 
cross references a BASIC program. It cross refe rences varia­
bles and line numbers and tells in which line number thev are 
used (as in the case of GOTO or GOSUIf). Additionally, it 
will search your program for any word that you want! 

Indexer is very useful for final documentation of a pro­
gram or for debugging. A list of all  variables used and line 
numbers referenced within the program is essential when 
working on a faulty program. Indexer will provide suc h a  list 
in a matter of minutes, 

The program is a little Over 2K bytes long and loads into 
the top of user RAM, It is written in position imlependent 
code (for 1 6K or 32K machines with or without disks) and 
can be relocated anywhere, 

Load Indexer by typing CLEAR 200.&H377F (&H777F 
for 32K). This is absolutely mandatory. If you forget tbis 
step, your computer goes off to never-never Jand! Next typo 
ClDA DM "INDEXER " (for 32K CLOADM "INDEX­
ER ". &H4000) then type EXEC. Indexer is now in the "back 
of the mind" of the computer, At this time you may start 
entering a new program or load in a previously saved one. 

Indexer effectively adds three new keywords to the BASIC 
voeabu Jary, @ I ,  @S and @K, Typing @ I eauses an indexed 
list to be created and outputs the result to screen or printer. 
@S will search the BASIC program for any string up to 32 
characters long or  search for any BASIC keyword, @K will 
kill the workings of Indexer and reset all "hooks" back to 
normal operation. 

Like a l l  good utilities, you don't even know that Indexer is 
there until you need it. When you do call on Indexer, by 
typing one of the above three commands. the screen clears 
and a header appears to let you know you are in Indexer, 

If the command typed was @ l  , you are then prompted for 
certain information. To the prompt "program name?" you 
may respond with up to 12 characters, Then you will be 
prompted for the date. Here you may type in up to 18 
characters. (l  found that using additional text information 
here helps document the program betteL) A final prompt of 
"PRINTER (Y/N/ R)?" is asked, Y=YES, N=NO and 
R=RETUR::-'; to BASIC, If the respon,e is "Y" the printer i, 
checked to see if i t  is online, If not. "PRINTER BUSY" is 
displayed. The program now goes into action outputting the 
cross reference to the printer in a very organized and sequen­
tial format. What you now have is a listing of every variable 
used within your program and in what lines thai variable is 
used, You also have a list of every line number that is called 
on and the calling line numbers. 

UTILITIES AND GAMES 
FOIl THE 

COLOIl COMPUTEIl 
BACKUP . .  " . . .  , . . . . . . . . . . . . . . .  59.95 
Speed up disk backups, helps to recover 
crashed aisks, Bypass VO errors and fix 
many disk problems. 
CATALOG . . . . . . . . . . " . . . . . .  " "S9.95 
An automatic disk file cataloging s),stem. 
File the directories of your diSks, 
COPYTAPE . . . . . . . . . . . . . . . . . . . . .  S9.95 
Copy, merge, and backup your tape based 
software. Works even with most popular 

���a��� .
t��.

s
: ,  . . . . . . . . . . . . . . . .  59.95 

A disk inspect and modify routine, Learn 
how disks work, fix problems on your 
disks. ' 
CCIlPM . . . . . . . . . . . . . . . . . . . . . . .  $12.95 
A disk drive speed checking routine. 
Ulsplays on your screen the current, 
average. high, and low speeds of your 
drive, Complete with instructions for 
correcting the speed of your disk drive. 
NEATDlK . .  . .  . . . . .  . .  . . .  . . . . . . . .  $6.95 
Places the file names of your disk 
directory into alphabetical order, Makes 
finding programs on your disks easy. 
Keeps your disks in order. 
OFFLOAD . . . . . . . . . . . . . . . . . . . . . . S9. 95 
Create tape backups of your disks. A disk i)r:� :�:�. �� �.

i�� .��c
.
k
.
u
.� �:����$12. 9S 

An error handler for BASIC programs. 
Allows your program to receive control 
whenever any error occurs. Take control 
and fix your problems. 
TAPEDIR . . . . . . . . . . . . . . . . . . . . . . .  $9.95 
Create a directory of your tapes. Lists 
program name, length of program, start, 
end. and transfer addresses for all 

��Eii� o� .
y��r ��p�� .. . . . . . . . . .  $12.95 

A BASIC tape subroutine append routine 
and a starter library of 5 subroutines. 
Create your own subroutine library on 
tape to append to your programs. 
TAPEX}'ER " :  . . . . . . . . . . . . . . . . . .  $9.95 
Load your tape programs to disk auto­
matically. Great for Chromassette sub­
scribers, automatically loads an entire 
issue to disk. 
TREK8tlC . . . . . . , . . . . . . . . . . . . . .  , SI4.95 
The classic Star Trek computer game. A 
real time game with moving Klingons and 
action graphics. 

Please add $1 .00 shipping and handling 
on all orders. Pa. reSidents add 6% sales 
tax. Canada orders must be paid in 
American funds. No COD or charge cards, 
send check or money order only to: 

A.M. HEAIlN SOFTWAIlE 
602 S, 48th Street 

Philadelphia, Pa, 19143 
Write for a free catalog of the'se and other 
products. 

... Dealer inquiries invited. � 
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40 tr.tlc tully comp.tlll/e 

dr/v. 0 Intlude • • •  'n"le .Ided T.ndon dl.1r 

ca •• and pow.r supply. dr'". c.b'." 

... d • "."'0 Slt.t"· d" v. tont,olle, 1I0.,d. 

DRIVE 0 $449. DRI VE 1 $249. 
DOUBLE HEADED DRIVES 

ru ... 1I1r. two drl" •• 

DRIVE 0 $549 DRIVE 1 $349 

TANDON THINLINE 
drive 0 $399. 

64K UPGRADE KIT $62.95 
C./tob PRO WR/TTER $425. 

EPSON RX·80 $399. 
Botek Printer adapter $69. 

Use our watts line for a quote 
• Tfif Tendy Corp 

COMPUKIT 
1·713o.fIl006000 ortIet line 1-llOO':lU-ll1ll7 1  
111l:lOlllD Hlclcory Knoll . Hou.ton . T.x ... 77filllfi 

ordlrillllll'l'ol'lftlllGIt 

. .  

We IICcep' '�18, ""eniIAn!, Wire Tt8llefera:.lIndCerUllad __ II, torquiall&&t 
_"I .. plltt, Ordtre racti,acI 011 p.,.anal ct.eHI lire lleld lor cl.8r8I1C8 • 

• 
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If you answered "N" to the printer prompt, then aU the 
above informa tion is listed to the screen. The jnformation 
flies by somewhat quickly (as when giving the LIST com­
mandl, but this can be stopped simply by hitting the space­
bar at any time. To resume the output. hit the spacebar 
again. To abort the output, press "A." 

The command @S followed by a string up to 32 charac­
ters long, will cause Indexer to search for that string. If the 
string is found, operation goes to the BASIC edit mode. At 
this time you can edit the string as you like (the way you 
would in BASIC) or bit ENTER to keep the string as is and 
continue the search for another occurrence of the string. 
¥oumay type "Q"to quit the search when you are in the edi! 
mode. After the last string bas been found, you are told that 
"SEARCH FAILS" and control is returned back to BASIC. 

Indexer resets a few RAM "hooks" for its operation. If 
you should want to return the system to normal operation, 
then type @K. This will set the hooks back to normal, and 
defeat the operation of Indexer. To restart, type EXEC 
&H37BF (&H77BF for 32K). 

Operational information supplied with the program Was 
good. In  addition, memory lneationsare given for changing 
the printer output format and baud rate by POKEing the 
proper codes. 

If you write long programs and find it to be a nuisance to 
keep a running list of variables used, then Indexer was 
written for your convenience! I recommend it. 

(MI..IJS'R Software, liS RisinK Sun, Fort Mitchell, KY 
41011, 514.95 tapc) 

-AI Burzyn!iki 

#"'£'" IIII! #"'tli 
IIINtrllllll!IIt 
Flit/III 
.''''IIII,llIr 

Exci ting simulation of jet f li9ht 
Navigate a new course each flight or 
do aerobatics. Instrument takeoffs 
and land i ng s .  Variable control 
sensitivity for beginner or expert � 
Fully instr umented including -Heads Up. 
display. Specify 16K or 32K ex. bas i c .  
Tape $19 . 95 Direct save to DISK 

LPVII I DMP 100 Descenders 
•. I:;.c:oef9h1 jk l llmopclr's+.Uvwxi;:Iz 

User transparent machine language� 
Includes CHROUT: a program to modif� ml soft�are, SUCh as Telewriter- 64 
by C6�oitec, to use the DESCENDERS prograrn� 
16K/32K TAPE $15 . 95 Direct save to DISK 

Add $1 . 00 for shipping to a l l  orde r s .  

KRT Software 81 3- 3 21 -2840 
P O Box 41395 
St Petersbur FI 3 3 74 3  



Software Re,,/ew'''::========� ... 

Diamond In The Rough 
Just Needs Polishing 

It'sa given fact that you can save a lot of coins by finishing 
furniture yourself. Plus, you can !earn a lot in the process, I 
guess the same philosophy might just bleed over into the 
software field somewhat because the product I 'm talking 
about is delivered to you cheap and all you have to do is 
customize it to fit your particular financial planning needs. 

The Household Budget Worksheet, or HBW as it's called 
by its author, comes as a short, shell of a program with 
sufficient documentation to allow you to modify the coding 
to write in your own variable assignments for your expenses 
(both fixed and variable) and your various incomes, HOW 
will then give you a printout (on any printer) of the work­
sheet. No more flipping through a dozen or more screens 
trying to correlate this and that, Now you can go sit down in 
front of the "boob tube" and figure out from your worksbeet 
where you're going to get the money to buy that modem or 
whatever. 

Onee initially set up by you, following the short steps in 
the manual, and then re CSA VEd, HBW only requires you 
to CLOA D it once a month or at your convenience, plug in  
your actual (or estimated) exp-ensesand income from preas­
sembled data, and without even asking if you're ready gives 
you a neat printout. That's it. Again: from that first program 
modification session on, an you have to d o  is enter the 
current month. your payment and expense figures, includ­
ing any un budgeted expenses. as weU as income. Sit back 
and witbina few seconds you've got a tangible printout to be 
mulled over and filed away. 

The more I ran this little program, the more I liked it. It 
does not have a bunch of bells and whistles nor is there 
anything elaborate about its documentation, but it does give 
you something you Can hold in your hands and analyze. No 
file saving; no figuring out a long set of sample personal 
linance situations just to run the darn thing. HBW is short 
and to the point. I ts bottom line is printed right out in the 
open for you to see, giving you both itemized and total 
expenses, itemized and total income, balances due, savings 
and just how much you have left over to play with, Even tells 
you how many more d readed months you'll owe your soul to 
the bank, Sears� the encyclopedia salesman, cumpany store 
or whomever. 

The program coding is right there in the manual so you 
can get an idea of what y o u  have to do,  Modifying the 
program is no big deal at aU, even for a "newbie .... to pro� 
gramming. H B W  uses some very unique but simple algo­
rithms to calculate everything for you. I t  gives you enough 
room to work with 30 fixed expenses, 20 variable (budgeted 
and/or charge account) expenses and 20 income itemi7a­
tions. You ean even enter "exception expenses" that you 
didn't budget for, like a new pair of sneakers for the wife 
after that new piece of "gotta have" software showed up i n  
the maiL 

I didn't like HBW when I first got it. I'm one of those 
people who' I have the guy at the store assemble tbe IO-speed 
before I pick it up, I hate to admit it, but those instructions 
always seem like so much Japanese to me. So when I read i n  
the H BWs eight page manual that the data loaded into the 
program is demonstration data and that "all" 1 had to d o  is 

dele Ie a block of lines and put in my own, I said whoa! I 
mean, it wasn't too long after I bought my computer that I 
discovered how truly lazy I am. Why should I pay someone 
for a chance to program�and not make a centfor myself? I 
was ready to chuck the whole shebang out the window. The 
nerve! 

But, I decided to give it a fair chance. And I ended up 
giving it more and more chances. It soon grew on me, 
because what I had overlooked from the beginning was its 
sheer simplicity. 

Not too shabby for a wee program that takes up a bit just 
over4.2K before running(a minimum of l 6 K  and Extended 
Color BASIC are required). If you've got disl<, you simply 
transfer it directly to speed up loading with no problem. 

If the package had cost much more, maybe I wouldn't 
recommend it.  But at this price, it just might be a gem if you 
think you can follow instructions and plug this doohickey 
into that whatchamacallit, and if you still think "budget 
management" is within your capabilities,just think: you get 
to d o  some programming to boot! 

So tell, me, what's wrong with unfinished furniture, any­
way? The price is right! 

(CoCo na'a Enterpri.es, 1215 Emerald Drive. Orlando, FI, 

32808, ca._It. only, S6.�5 + S,7S S&H) 

-Ed Lowe 

Take Note! 
Saguaro SoftwaJ:e 
Carries Prtclcly Pear Softw=are�� 

N� this �th' '11���tasy Gamer's Pacl<oge 
Color �, . Eight'Bit Bartender 

� )jfI;fif' Flight 
Kit " . 

eo... DIal< 
Reo, 29.95 &. -:34.95 

Ow:o 23,. Ow:o 32.00 

• Dmni 
Clone 

Dis<: Or�"i 
Retail 39.55 Ours 31.95 

Buy !loth Oil>', On!¥ 
Ao4 Sawi 60.00 

ArndElt dis-c a'JilJJebl� . add $2 501�ogr3m 
Add $1 JG P£f J{<i:ffi �lIlp"ing 1$500 fl".o;I':') 
Po2. r<.!sial(:;J.Ij: add n ISX 

Monsters & Magic 
'Vll<ing 
"'Gangbusters 
Jungle 
Topsy Turvy 
Math Pac I 
The Great Word Game 
Household He:per 

..... Tarot 
uJ Ching 
h Numerology 
Relm:1 Tc::pr: �9_9S DIsc 24.95 
Our Price 14 75 DlSA: 18.75 

"AlJ 3 t30E5 3995 I:li$: 44 ')5 
*"""jabi� {Dr Mml;:f 100 

7331 E. Beverly Drive 
Tucson. AZ 85710 

(602) 885-6508 
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Softwam Rewew�:::::::::::::::::t.i��� 

Number Match Is Ideal 
For Young Learners 

Number Match is a learning program distributed by 
Micro School Programs. The program requires the user to 
match a domino pattern with a picture pattern and a 
numeral. I t  is intended to help the user develop the concept 
of numbers� learn to count from one to nine� and recognize 
the numerals for these numbers. I t  is geared for the age Jevel 
of four to six years. 

The program is written in BASIC for a 32K Extended 
BASIC Color Computer, and the fir>t thing that I noticed 
about it was that it disabled the BREAK key. This is excel­
lent in a children's program because 1 know from experience 
that little children love to push that red bulton. 

The program first displays the title and author of the 
program, and then asks you for your first name. After this, 
the program asks you to choose a level. (Easy. Medium. and 
Hard.) At this point, you can choose (0 have an example 
shown to you or to continue on to the lesson. The documen­
tation encourages you to do the example if i t  is your first 
time using the program. 

You can also choose to have the a nswer choices change 
automatically at a set speed or manually at your own speed . 
I found that the three speeds (SlolV, Medium. and Fast) were 
too fast, and I felt that they should be slowed down. The fast 
speed was too fast even for me, but then again maybe a 
six-year-old is more dexterous than I am. 

After all of the initial entries, I then called my four-year­
old daughter to the computer for a test run. My daughter is 
familiar with using the computersince we have other educa­
tional preschuol programs for her. At the start of the lesson, 
the screen is d ivided into four sections. The upper half of the 
screen is divided into three rectangles. The first rectangle 
contains the level you ehose and the seore. The second 
rectangle contains the domino pattern, and the third rectan­
gle contains the numeral. The lower half of the screen con­
tains the picture pattern which ean be houses, dogs ( l  think 
they were dogs), trucks, fishes, etc. 

We started out with the manual spced, and she progressed 
through the t hree levels rather rapidly. The differences in the 
three levels are: 

Easy: 
Given: Domino pattern 
I st Match: Picture pattern 

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

:- *,..* BAS I C Compi 1 er *,..* * 

,.. : 
* TlIlI IIbI liMit ,_II'r. ",lhd I"TWft, will b'COM $ * : ... of JOllY' fQO,t IIIed IfHd wtHitJ' pr09"'III$ , Collvt-rt BASIC 39. 9 5  * 
* 

tllI.n, CDdt to 6809 .Ctll lli hni�.ge- Pr'091'1Jft5. * 

* $P£CIflCATIOMS; : * · Il�t ••• PIII1I1, PlIUHI·1, Hll'lJT.fPlkUJ,rHk, POKt . FOR . .  sr(P" $lin:! che.;' ur * 
* IIUY,I f' .. TIIEN.G010,GOSUe,iETURH,S'fOI',END.D.TA, eoney Of"1:ier. * * 'U.AO,lllSToru.,DII"I,RH!,CI..5 .UEC.PI'IOOE.PCOP. ,18SI111, ao C.Q.O. * 
* aiRS 1114 UC tql,li.,h'nt. \ltth n:);itiI!ftU * * ... briebl. tYPH- 26 Stl" 1' 1f1tl!;tr ur!.b!��, l& 4" III.M1o�d 'do �' tu;, * 
'* 1nt'flr .rrl)'� (1 Ill" Zdilllt"�lonal). 1104 t� Jtrlt'l9 * * . 6rr1YS, * 
* .. U<TlASI' .111»1$ Utt use of .n 6U: by\�5 of !WI .10ng _uttMN * * .WI eil 32k tnlhblt "!)Ii hI QH( �lIri'lm, PC t!Olt 310311 * * .. IITBASll (!.lilieS fn j 16,32 Dr 64;: iN'! ,iNlon, .hlt. SlC,ut.&11 * 
* All vt�tol/S ARt lIKLCIi£C. 641S1-OJll * 
* " 1m I>h� jt nudt:c! I#; [wUtllk4 Bull: lIteded.- Clfil\l')f( frQP * '* Ulit .!'Il� [X[tutl! tM compHer �ln MftIor:l' . * 
***************************************** *  
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2nd Match: Numeral 

Medium: 
Given: Picture pattern 
I st Match: Domino pattern 
2nd Match: Numeral 

Hard: 
Given: Numeral 
1st Match: Domino pattern 
2nd M atch: Picture pattern 

I discussed these levels of d ifficulty with my wife. who 
used to be a pres<:hool teacher, and she confirmed that they 
were correct. 

As you progress through a l esson in the manual mode, the 
domino pattern firu appears on the screen. Next a picture 
pattern appears in the lower half of t he screen. If the two 
pattern, match in number, then you press ENTER .  If the 
two palterns do not match, then you press the spacebar to 
change the picture pattern. If the match made is correct, a 
happy face will appear at the bottom of the screen. I f  it is 
incorrect, a sad face will appear. You will then try again until 
a match is made. 

I n  the automatic mode, the picture pattern changes auto­
matically at the speed you choose. You then press the space­
bar when there is a match. 

As I stated earlier, I feel that the progression from manual 
mode, where you have all the time you need, to the Slow 
mode is too severe and it should be slowed down somewhat. 
One of the good things about Ihis program is that it is 
written in BASIC. Because of this) 1 was able to look at the 
program and modify it so that the Slow mode was at the 
speed I wanted, 

After the session is overj the program reports the results. 
A record of the number of matches made on the first try will 
be displayed. The program also prints "111 see you later" and 
prints your child's name. My daughter really got a kick out 
of seeing her name printed by the computer. 

The documentation for the program is also written quite 
well. It takes you step by step through the whole program 
and also gives you tips on using the program. The only 
complaint that I have about the documentation is that it is 
put together backwards. They start out by showing you how 
to use the program, and then in the back they describe how 
to load the program. Also, their loading instructions do not 
work. The directions are: 

I .  Turn the TRS-gO on. 
2. Put in the diskette. 
3. Press the RESET burton. 
4. The program will load automatically. 
I fulloweu the uirections. and it didn't work. I think that 

these are instructions for loading onto a Model l or i l L  
I n  summary, I think that Number Match is a worthwhile 

program to buy. The graphics are very well done, and the 
program is very well written. If your child goes to preschool, 
this would be a very good supplement to  his or her educa­
tion. If your child does nol go to preschool, this progra m 
would be fl definite asset in assisting his or her education and 
preparing for grammar school. 

(Micro &hool Programs Crom Bertam •• Inc., 3647 Slone 
Way Nol1l1, �attle, WA 98103, tape $24.85, disk $19.50) 

-Paul Lee 



ASSEMBLY CORNER 

Tidy ing U p  You r  
Word Processor Program 

By D. S, Lewandowski 
Rainbow Contri buting Ed itor 

I 
would like 10 thank everyone who has requested "Using 
An Editor I Assembler." They are being sent out as fast 
as possible. I f  you haven't sent for one all you have to do 

is send a 37 eents stamp, or two 20 cents stamps, to DSL 
Computer Products, Inc" P,O. Box 1 1 13, Dearborn, Mich., 
48 1 2 1 .  I have chosen to leave "edit" out of this month', 
column, there are some rather interesting things we are 
going to do with Load and Save. 

Okay, if you have entered the June text, follow these steps 
before entering any more. First delete lines 130 and 740, or if 
you wish just change them to remark statements as I have 
done. Also rename line 750 to EDIT. Next delete lines 1000 
and 1010. Start entering text at 1000. 

At line 1000 we will place our text, or prompts. Since we 
are dealing with cassette I/O, we need a filename. a ready 
cassette prompt, and of course, an error message in case 
there is no text in buffer. Moving to line 1 060 we find the 
entry point for the 'Ioad routine. We point to thc ready 
cassette prompt, and wait for a keypress. Once thc routine is 
entered it will load the first file it encounters on the tape. 
Now here is an interesting little fact; this is the same routine 
used to load BASIC and machine language programs. At 
LOOP4 we keep reading in blocks of data until the pointer 
for the ROM routine contain. something other than $FF. 
Once an incomplete block is sensed. we assume we have 
reached the EOF, or End Of File. At this point we branch to 
LOUT, or Load OUT. Since the X register is already point­
ing at the last byte it placed in memory we store it at 
BUFEN, and jump back to the menu. 

Nextat line 1 320. we find SA VE. The first item we need is 
a filename sO we point the X register at MES4. Then we 
jump to our PRINTsubroutine way back at line 190. Next 
we perform a little error checking; if the B register is greater 
than nine the filename is too long, so we simply ask for it 
again. So far, so good. We prompt for a cassette ready, at 
WAIT3. Saving a program involves a bit more than loading 
one. Pointing X at the input buffer, line 1450, we then WAlT 
for a keypress. Now we start the cassette and write a leader. 
At Hne 1500 we point X directly at the text buffer (we already 
have the number of bytes to save, back at line 1 320). Saving 

(Dennis Lewandowski, one of the early authors aClive 
with the Color Computer, speCializes In machine 
language programming. He and his wife, Rose, 
founded DSL Computer Products.) 

one block at a time we check the V AR after each block to see 
if it is lime to close. Again, if we have anything other than a 
hex $FF it is time to close the file. Once finished, or should I 
say almost finished, we branch to SOUT, o r  Save OUT. 
Here we place the End Of File marker and save the partial 
block, turn off the cassette, and rejoin the main menu. 

As I said earlier, these routines are the same routines 
which save and load BASIC and machine language programs. 
Try it, notice how your BASIC program looks nothing like a 
listing. Why? To Conserve memory all BASlC keywords are 
tokeniud. These tokens show up as graphic symbols on the 
screen. Well, that's it for now, have fun, and we11 see you 
next month. 

Tbe listing: 
IfEIt Ifllt ORI 1£8 

Hilt . A 111111.£ TEll PRIICESSOR Ii ASSIIII!! UIliIlA6E 
tEN 1181 liD' " Ill SIMI tOT • ilIfF IitT SIlF' LOC • 

1m Iii' tEll Hili STI IUl'Sl 

1!l1 Itl' 1m ItlU !H IUFE. 
IE.C Ii 1121 Hili JSR "" ll  CLS 

IIIf I£ '£iI 1111. liI 11IE51 PRI.T l.lRII 
I£J2 U 12 otIT' iSR PRI.I DISPlAY 11M SCIlWl 

IEIl 11 IR milt M. COllI 10 ._ ROUTINE 

lEI, Ai II iil9l PRIll! LDA ,1+ SEI B¥TE 

IEII 21 II 11211 IU - IF IERO £liT 

JEIA JJ) AliA mi' JIIR lAllA OIl1PUT A TO SI:!IEE' 
IEli :If Fl H221 IRA I'IIMT LOOl' TILL DOllE 

,m II mu _ RTS RETW 'Rlill SIll 
IElf II Am ,1241 OOlIl JSR IOlIl AQII IIilUT AIIII'fIIlE 
IIll IIIE IEl! 11251 LIly IlUFEI TEll POI'TER 

1£21 AI> i. 11261 LDA ,I' 
mlA. II ,'211 LOOP LOA , 1+ POI.T AT IIPUT BUFFER 
IEll II !Ii It29. Clll'A ItS! Ill' ARRII'" 

ii2D 27 I' 1Il11 iEI m 

IEl' 81 .. IIltI CIII'A .. ENli 0' ,1"'1 
.Ell 'Z7 III 1111' BEl "DRE lET MOT>E' UlIE 
IEll Al ill "UI ST. ," 
IElS 21 F2 'Ill' 1M LOOP 
IIlI 1111 '1111 ium FOI • IlUFF PDIMIER 
IElI 1111 1f)51 au,," m • 
iila 16 Ii 113 .. MORE LOA ... 0 £.TER ilTE 

tElD Al " 11m SIA ,It 
IElF IIIF 1m mSI STY BU'EM SAYE LilI:, 
i£4l 21 D& 1Il'1t BAA tf!IIT 1ft TElT 

lEIS 8i .. ..... ,II LDA " .. EMD DF TEll 

lEn A1 Al " 41' 51. • • 
1141 I.IF IEll Hut STl IlUFEI UPDAIE POINTER 

IEID 1& Atla 11m FIMI IS' 10121 CL! 

.m SE Ifll ifill LIII IlIm 
tESl BD 1E16 1845. m PRINT nIlPL!! DPltllllS 

IESi Ii AICI ""' IMIT JSR tAlC) IM.tn 
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lUI 21 FI 1t41t 1111 l1li11 1118 tI mu FtI • 
tEll II n ttlit - 1143 mll C It I , III IfH '1141 LOAD LDI _9 POIIT AT IlESl 
tEll! 21 It 1141t Bel RES! IiESIAill IIIC it .£11 '117t lSI PlUIT OISPLW IT  
lEY II 4:i 8191 ClIP! 1145 AStJl ! ItlF 10 Al(l lilli' 111m lSI! lAIC! 1"'1:" 

lUI 1121 lila It5lt Lan EJ)IT 1122 27 II tlflt lEi l1li112 

1£41 81 IC 1t5l1 CIIPA Ii4C mil L 1124 If lC 11111 CLR I1C iLlICI TYPE 

tm 1111 'ItE itS3I LIEI LOAD 112, i6 '1' 1111. LD' ifF 15: BYTES 

11161 81 :II II'Y tPll'A Itl. ASCII P 1.21 97 10 IlIlI ST. m t OF BYTE'S 

.m 21 II 1"51 lEO PAPIa 1.2A 8B Ant IlIlI lSI! IAlle SINC i/LEAI)EJ! 
'Elf 81 52 .,561 WI IIS1 .sell S 1120 81 1m '114' UI IUFST POIMT AT .. FFIR 
tEll 1121 1111 m7, Llii S.YE 1Ilf9' IE 'Ill. STl I7E UPOIl£ RlIII l'IllNTER 
1m 81 II - t .... "'8 ASCll I 1112 it 11111 III" lSI! IAIIB REAl) ILIICJ( 
tEll 21 21 1tS!I IE' ElIT illS lf 114 .117. CU ,I  PUT lElO IFlEa HAIlE 
1m 21 DB 11111 BR' loAn 1m 81 tEll .Ilit LOI IUlST 
tE7I 10 m8 .,.I. IiEST JSI! IA9211 CI.S lilA II 'EI! 11191 m PRIll! PRIll! IlAIII 
1E7f 81 1111 lI'li LOI llIES2 PIlm AI _T 1'10 8£ tEll '12ft LDI IlUfST UAD! Filii IEll 
1E51 BD 'E11 .1631 JSR "'lilT 114. IF 7E 11211 ITI m 
.EII4 BE tEl7 ... 41 LOI aUFST POl.1 AT lilT 1112 .F 70 fIlli Q.I i7ll 
'(81 it 1El& 11651 JU PAIIIT PRI.I TEll 1141 It 7t 1123f lit I7t 
11181 Jt 1£2' 1111' ,", CORT EmR lIORE TEll 1m 88 AlII 11241 LOOP; JSA IU.I BEAll ILIitli 
lEU IIBE IIJI 11171 flftR LDI liFII POlIlT AT STAAT 184' " IE t125' SlI i1E _11 Rill! miTER 
.m iIh " 116" LOOP2 m ," 6fT TEl! 1m It 70 11261 III( lID FlJI.L ILOCK? 
tE93 27 IB 11m 8£i FINI ILL TEll PRllliO 1110 2& 12 '1271 IME LOUI NO • nG!£ 
Im IlJ)  A21F tl7M m tAlI!' sm TO PRINTER 1.41' II F5 11211 BRA LOIIPI B£l lilT ILDCI 
lEIS 21 f7 "111 IIRR L0llP2 1151 11' .m mil UlIIl Sll IlUfEM l'EliD OF Tm 
.m 7E 1It21 11711 tilT Jill' IaflJ 1151 BI .7EB mit JSR 1A7Ea IIOTOR OFF 

.,731 • DnE!E 731 Tn 7U 1151 IE '£10 'llIt Jill' FlNI lilliE 
11741 'IIIl'IE EIlT 10 79 118. FC 1EJ' 1Il21 SAVE LOO lum &IT LEliIiTH 

tEIO 8E tEll .1751 EDlT lDI 1111£1 II5B II BEll .Ill' 11m BllfST HlljIJ! STAAT 
tEAt II 1E1& H761 15R PRIR! 1'1' 11 !6 1134' lEI IIOllT DIPS 
lEAl If 81 11771 BRA !IAn l11b2 I'D 111:& .133' STO YAR SAVE lITE COUNT 
lEAS 4E 11II1 II11S FCC IHOI AVAlllLE TILL SEPT ISSUE Il' !A1Hlflljl I"� lIE IFill Ill" ROO LII IHEII 

I£Cf 'Oft 11191 m 110ft 1t6B III 1E16 .Im JSR NiIIT 

11181 2. '1811 NESI FCC I • SII!i'I.E TEITI 116& BD A3'1l 1IJ111 JS.I tAl'S &lT IlAn! 

lEES II IISII fCI lin IM CI " iIl!l cm I! tIIEtK FOR I ·  

IEEl 11 .. ill FCC I ''''DlIlIIi PlUI6RAIII 1111 2! Fl 11111 iSl REOO TOO MAIl 

1112 III IfE! filU LBI 11151 .FIl III 11'1' fC8 liD UI5 81 1m 1142. Jill PRIMI 
If.l 21 .1lI41 fCC J If, !;I.i. LDlIlKDotISkll  1m II AICI .lIl. R!IIl JIR 'AICI 
IfIE '010 llliM FOB ,,lt� 1.71 21 FI .1441 II!:I 11m 
1111 1. til" 11£52 Ftt J ElITE' !EIl TERftlllAlE EACti LITE ill. AM 1111 IE IZDD .1m LOI tJ201 I'1!IIl! AT HAIlE 

.. ltr. PRESS • IE' AID PRESS EIITER TO STDP.I 1161 IF IE 'Wd STI lIE ROIl POlITER 

IfIS Olf. 181111 fOI .. If I Im aE '''F 11m LDI .... l Of  Ims 
1f7J If 1118' 11151 ICC I , - COHTlNUEI 1115 IF lC mil STI m RO> POlmR 

IfBI .Nt IIIIlI fit .'010 1I11 1B 31 11491 lSI! iRlTE LEADER ILOCk 

11116 11 IIIlIl FC, I E - EDITI 1181 11£ 1£37 iliff LOI I!JFST POlM! AT aUFf 

IFSf .ltD 11111 FOi 11010 IllIt 9F IE 11911 STI 'IE RilR PINT£R 

1IF!1 11 ,B911 FCC I L - LW FROII lAPEl 
IIBE II AIN 11521 lSA IAIDa RIITII!>!IIC 

11M IBID ,,911 FOB mil 
1"1 Ie It .153. IIIC 'It PIJT I Filii OAiA 

1F!6 I' "'It FCC ! P - $tNt! TEIT TO PRUffER} 
IIIl f, UC6 mil C1IUH1 LDO YIR • !If illES 
1"1 !Ill IffF ilS3 CIII'B "'ifF EnF? 

IFBF .DIIl IIIlSI FDi .IttD ."A 28 Il 11561 8ft! SOIII IF so IlUT 
lFel 2f "" .. FCC ; S � SAVE fJII lAPEl liI9C 81 " FF tlSl. SUDD IIIIFF -151 
1112 INt 1111. fit '1IlID lnF I'D Iltl 11111 8TI YAA BlTII LEfT 
1fD4 21 ""III FCC I I - ElIT TO IASIC! ISII2 2A 15 mit iI'1. NEIl 011111' 1L0Ck 
IfU IflH ""91 FIB 11011 11M Cl 8IFF .1111 AllOO IIIIFF 
lIE! It "'" IlESI m I F 11.£11A11£ I 1"'1 21 .2 .16l' BRA HIT 
IFF2 ,!)fIB 11111 FDD IIniI IfA9 C. FF .1Oll MEn LOi IIFF 255 B'fttS 
1fF4 21 I1Il1 lIE!! FCC ! REAlI' CASSETTE I IIMI il TO 1111. HIT STI 17D IIiIII I'1!INTER 
1"4 .011 .11l1 FOB 1Ii11 IfAD iO I I  11141 iSR III\T TO TIil'E 
1111 41 11141 EAII£S FCC 1M TEll 1M BIlfFER I 1If1f II E2 116!1' BRA CMT LOOP 

1101 e, FF IIIId Ifl\IJ m IiFF EMO Of FILE 

IISl 11 It 1101. STA lIe I\ARKER 

r $99! 1111 Bi " 11651 lSI! III\T TO TAPE 64K for IIBI III AJti filII IDA IAlEB 1I01111! Off 
IIDA 7E '!4D 11111 lHl' FIHI nG!£ 
tlli !II A1811 I17I1 I11\JTE lSi lAm MTlIII+Sllit 

ltel ii I1F4 IIllt m lSI IAIH SA'lE BLOt! 

w. will (:onvert your Radio $h .. cl<; Color Computer to a full 84K fOt only lltl l!' IE 1m. STI 'IE UPIIIITE ROIl 
$99.00 plus ShIpping. (Compa"e this with RS price 01 $149 + 130 labor lIu n 11741 RTS BLOCK SA'ED 
1Qr UK uP9""de.) Board roDdela 0, E.1"Id F � No matter w".t ROM yQ\.j 1fC6 lIit 1115. YAlI Fl)i i 
have..- Typloally 24 hourturnamund- Includes h�tdware modtl!CtlUon .ltl IE 1116 11 111 'DIlI m 8£111£$ 10 ecce$$ !"'e entire 54K. with apedal $ottwareand instruction$; on use of IIICB 10 1£1. '177' JSR I'IIlHl 
fhel.lPller 32K PaCk youreompulerwell. lncfude,"$$hierscheck" money lICE III A1Cl IilSl lAm lSil IAICI 
Old" , or pe rlonal check (a How 2 weeks lorpertonal cneckaJ tor$1 04,00 

1111 11 FI 11111 11.1 lAm iSgO.OO + $S.OOahlppiRgI to PVRAMID. You mayals(l pay byMast81'C$rd 
or retufti COD. We will " e.t yOur eamputertenderly and ,usn 11 back 10 tIro 1E 1m 11110 J ... FIHI 

you. 1116 llilt OlIfF • 
PYRAMID - 527 H!II 81. · Santa Monica. CA - 90405 · (213) 399-2222 'EIt IIIl1 EHO STAAT 

ifill TOTAL E'IOIIS 
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Software Revlew''':========i� 

Math Game 
Is A 'Plus' 

Everyone knows that two plus two equals four but did you 
realize that it really depends upon what you want to teach 
with that equation. In the esc of Bertamax's Math Games 
'11uz1 Teach (Facts Match-Addition), designed for "per­
sonalized instruction on personal computers for both home 
and school,' the author has provided a unique way of reen­
forcing mathematical knowledge of numbers, words and, in 
this case, additon facts. 

The program comes with a well-<locumented booklet that 
explains, quite clearly, all particulars of the program. The 
instnletions suggest that an adult explain the program to the 
child the first time a'round and then let the child work on hi, 
or her own. The age level recommended forthis Math Game 
is six through eight and works with addition of the numbers 
from zero to 1 8. "No big deal," you say? Wrong. Here is 
where the author's experience in education shows her ability 
in understllnding what young children have to master with 
mathematics, 

The program screen is divided up into four segments. A 
large rectangle (bottom) shows the math problems that the 
child is to work on (j!raphic numbers-easy to read). The 
top three rectangles are, left to right, program choice with 
score, word name for the numeral shown, and on the right 
side, the numeral that will provide the answer. 

Transforms plain paper into 

an invoice (and overdueJ 

order (purchase, mail! 

quote Illst, net, sub. 
payment record 

and stores aU the information for easy retrieval latef'. 
Figure list, net, discount, subtotals, freight, tax, etc. 

Extremely user friendly. 

$29.00 (ire got-Included) 
tliscortsp6 

Best of all, _'II load it with your name, address, 
ee #. tax # and mere to customize this packaue to 

your needs · FREE! 
Challenger Software 

1 729 Albemarle Rd. 
Clearwater, FL 33542 
or call 1813. 531.7814 

Open 9 ' 9  

We'll mail you samples, mare information, 
and a customizing sheet, 
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In learning math it is necessary not only to learn what one 
numher plus another equals, but also what the words for the 
numbers are. It is also helpful to be able to look at a number 
(Le., 7) and realize that two numbers can beadded to achieve 
that number (5 + 2, etc.). The program permits the uscr to 
choose from three levels that will allow you to decide which 
system you want, pick the answer to the problem and then 
the word, pick the answer and figure out the problem, or 
pick the word and get the problem. Right answers get a 
"happy face" with sound, wrong answers get a "sad face," 
also with sound. You also have three options for groups of 
numbers,O to 9, 10 to 18,  and I to 18. The program will also 
auto-run an example so you will get the hang of how it 
works. 

The author (Kay L. Schrag, M.Ed.) personalized the pro­
gram by allowing the user to select not only how fast the 
program will operate, but choice of "manual" so you can 
move it at your own speed. 

A feature that I personally approve of is that the youngs­
ter does not have to search out the keyboard to hit the 
proper number in order to respond to a problem. The 
numbers are automatically flashed on the screen, and when 
the proper number appears the child only has to hit the space 
bar. If the wrong answer is chosen, the program continues 
until the child gets it right. After all problems are completed 
(and correctly done) a report screen shows all the equations 
done and marks an "X"where the proper response was given 
on the first try. 

I tried out the program on my three official pl'Ogram 
testers, Jennifer, 8, David, 10, and Mike, 1 2. All three liked 
the way the program was designed and enjoyed playing it, 
although Dave and Mike felt it was too easy for them. They 
liked the faster speeds. Actually they were right, the age level 
is six to eight and Jennifer fit right in. She used the slow 
speed and did fine, thinking out the problems and watching 
for the happy1aee. 

I fcel that the program will help children in the primary 
grades build up confidence with these intrOductory math 
and word problems. I would suggest to parents and teachers 
that a reward system could be developed for students 
improving their first-try results. 

There are a few minor problems that I encountered. Fif$t, 
the program did not load according to the directions for the 
TRS-80 diskette. I had to list the directory and run the 
loader program. Second, I do not like the package the 
program comes in. Not that i t  is not colorful, clear and 
concise, but that there is no wa y it is going to last, especially 
in a school setting. l would prefer all school ptograms to use 
a vinyl "library" holder for prote�tion. The booklet is fine 
and should be no problem at all. Thirdly, I had to adjust to 
TV set color in order to get the program's letters clear 
enough to read. 

These problems can be easily resolved and the most 
important, I feel, is that the program did not load aeeording 
to the directions. 

Micro School Programs, by Bertall1ax, Inc" has a series 
of programs for mathematics, reading, telling time, teach­
ers, and administrators. If they are all as well-thoughtout 
and designed as "Facts Match-Addition" then Bcrtamax 
Inc., (including Kay L. Schrag) has a winner. 

' 

(Bertamax, Inc., 101 Nickerson Street, Suite 101, Seattle, 
WA 98109, tape S39,SO. disk $39.80) 

-MldJael F. Gorozzo 
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Software Re,,'ew.�========� 

Spelling In Context 
Impressive 

Spelling In Context, Levell (Orade 2) is designed to teach 
spelling ill the context of a sentenee. Using this method 
teaches a student the proper spelling and meaning of a test 
word. There are 40 lessons and 400 words in this Level 2 
program. Common second grade words are used. Users 
cannot readily ehange words or sentences in Spelling In 
Context. 

Each word is flashed on the TV screen for a  brief period of 
time. When the word disappears a sentence is dlsplayed. The 
sentence has .. blank where the test word should appear. The 
student types it1  the word and presses ENTER on the key­
board. If the word is correct, a positive reinforcement state­
ment is displayed and the student is allowed to proceed to 
the next word. On the other hand, if  a word is mispeUed a 
corrective message is �iven. The word is flashed on. the 
screen a second time and the sentence is displayed again. If 
the user misspells the word a second time. the correct spell­
ing of the w,ord is presented at the bottom of tlie display. The 
student will not be allowed to proceed to the next word until 
the misspelled word is spelled correctly. If a student scores 
less than 9Q percent on the lesson, the misspelled words are 
reviewed at the end of the lesson. 

I play-tested. Spelliilg In Context, Level l on Stacey, the 
niece of my upstairs neighbor. This was Stacey's first contact 
with a computer. I'm happy to report Stacey want' her 
mother to buy l! computer and her mother is very responsive 
after seeing the CoCo in action. With very little tutoring 
Stacey was running the program likc a pro. 

Spelling In Context, Level 2 uses the extra color set of 
PMODE 3; black, blue, orange, and buff, Text is diSplayed 
in upper and lower case. Some te"t lettering is hard to read . 
This might be correeted by increa�ing the size of the letters. I 
found it hard to read the blue. text OIl the black background. 
The buff and orange te"t read OK On the black background. 

Everyone involved in testing Spelling In Context. Lever 2 
was impressed with the overall program. It is obviolls that 
much time was spent selecting the spelling words and text 
used i n  this program. The program material includes a well 
written manual. The sound and musical tunes generated by 
Spelling In Context are adequate . 

I think more positive reinforcement should be given for 
high storing. AQditional sound or graphic routines could 
give the added reinforcement, Stacey was a little let down by 
the ending routines used with this program . 

Bertamax Inc., the producers of Spelling In Context, 
LevelZ, has a large line of educational software available for 
the CoCo. If these programs are as well thought out as 
Spelling In Context, Level 2 they will make a welcome 
addition to a program library. Most Bertamax programs are 
available Oti tape or disk. 

(Bert.max Inc., 101 NIckerson Street, Suite 202. Seattle, 
W A 98109, 31K tape $45.50, disk 549.50) 

-Gabriel Wunf 



By Don Inman 
Rainbow Contributing Editor 

ThiS month's Using Graphics article will "brush up"on 
the PAINT statement of Extended Color BASIC, In 
the book "TRS-80 Color Computer Graphics," I used 

a program that filled a can with paint using the PAINT 
statement. Since there was no top on the can, the paint 
"spilled" out of the can and filled the screen. That program 
was used to emphasize two important features of PAINT: 

I )  I f  you PAINTfrom inside a figure that i s  not closed. 
the paint will "spill" outside the figure. 

2) Once you begin to PAINTan area, there is no way to 
stop until the painting has been completed. 

Palnt Can 
The PAINT instruction works in deliberate, mysterious 

ways. Suppose you design a paint can with many baffles 
distributed about the inside. You also put a top on the can 
and devise some way to fill the can with paint after it has 
been closed. The paint can may be represented on a graphic 
screen as shown in Figure I .  

(Don Inman is the acknowledged mas­
fer of microcomputer graphics and the 
author 0/ a large number 0/ books. 
including TRS-80 Color Computer 
Graphics and Assembly Language 
Graphics /or the TRS-80 Color Com­
puter with Kurt Inman.) 
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At the top of each baffle. a .mall .pace is provided for the 
paint to move from right to left or from left to right. At the 
,ide of each baffle. space is left for the paint to move upward 
or downward. The can with baffles will be drawn with the 
following program line •. 

PMODE ::5, 1 ' .. t the mode 

PCLS: SCREEN 1 ,  2. 'd ... ...- - colo . ..  t I 

A$""D311l , NR 1 7111 " • 'dellne strl'B' 
B$= " U3f21, NL1 7f21" Wt sid. 
C$=" BD2; D 1 3 "  /1>onom, rllht, top 

ORAW" BM3f21, 41/l 1 XA$ ; XA$ ; XA$ ; n \ ·ce.t .. 
ORAW" 0 1 5 , R 1 9f21, XB$ I X B$ ; XB$ , U 1 5 / 
I L 1 9111 " / 
DRAW " BM 1 25 , 40 I X C$ I XC$ , XC$ I XC$ 
I XC$ ; X C$; XC$ ; " 

The greatest par! of the can is drawn using pieces formed 
by the substrings: 

A$ = 030 t " 
N R I 70 N R I 70 = draw right 1 70 and 

return to the start 

8$ = 

C$ =  

• NLl70 "f 
U30 

• tBD2 

0 1 3  

NLl70 = draw left 170 and 
return to the start 

BD2 = Blank move Down 2 

These substrings are called by the DRA W statement by 
XAS, X8$ and XCS. 

The idea behind our baffled can is to investigate how the 
PAINT statement will fill the can. If you start the fill at 
different points within the can, will the order of fill change? 

You might give each section of the can a number. Then start 
painting from a different section each time. Aun example. I 
numbered the sections as follows: 

1 3  I 
1 2  1 

9 I 
8 I 
5 J 
4 I 
1 

If you start painting in section 
I ,  will the order offill be: 1 , 2, 3, 
4, 5,6, 7, 8 , 9, 10, 1 1 , 1 2, 13, 141 

14 

1 1  

10 

7 

6 

3 

2 

The Baffled Can program that follows may be used for 
your investigation. Two inputs are requested. After the can 
has been drawn, the computer asks: 

(PAINT FROM WHERE (X,Y)? 

Input the X,Y coordinates for the point at which you wish to 
start painting. The compute will then ask for a color code. 

PAINT FROM WHERE (X,Y)?1 27,144 
()()�OR(6.7,8)? 

Input one of the color codes: 6, 7, or 8. Then watch closely as 
the can fiUs with paint. 

99 REM-SET SCREEN AND VARI ABLES 
11/l1/l PMODE 3. 1 
1 UI PCLS: CLS 
1 2" A.·uDZIIII NR 1 70" 
1 Z" B$."UZIII; NL 1 7111 " 
1 40 C .... BD2; D 1 3  .. 
1 5111 • 

199 REM-DRAW CAN 
200 DRAW" BM30, 40I XA$ XA$ XA , .. 
2 1 0  DRAW " D 1 5, R 1 9I11 , XB. ; X B. , X B. , Ul 
5 ' L 1 9f21" 
220 DRAW " BM 1 25 . 40 ; XC$ ; X C. ; XC. ; XC 
$ , X C$ , X C. ; XC. , "  
23121 ' 
299 REM-BET I NPUTS 
31110 I NPUT " PA I NT FROM WHERE ( X , V) 
" , X I V  
Z U I  I NPUT" COLOR (6, 7 , 8) " , C  
32111 • 
399 REM-PAI NT 

Septeml)er 1933 the RAINBOW 299 



4"111 SCREEN 1 , 1  
4 1 0  PA I NT ( X , V ) , C , B  
428 • 
499 REH-PAUSE 
!5/IJ/IJ I .- I NKEV. 
5U' I F  I .·" " THEN see ELSE 1 1 "

, 
press any key to PAlNT apin 

The following inputs are suggested for the beginning X,Y 
coordinates. Use any color you wish. If you are quick 
enough, you might tabulate the order in which the sections 
are filled. 

-... ....... "'. On;lar of FINing 

, 1aa,144 
• 121,144 
• 127,128 
• 120.120 • la3,ln 
• ltl',114 
1 127,H 
• ' ..... 
• ,-,. m ... 11 127", 12 ,-13 " .... 

" 111.&4 

Hint: Widen the gap between the center baffles, and you 
may be able to see what's going on. 

Paint Shop 
The next program is a variation of Program 6-2 which 

appeared in Chapter 6A of "TRS-80 Color Computer Gra-

accessory 
load 

• Reduces temperllture 
of ENTIRE computer . . .  
not Just the SAM chip 

• EIlSY I-minute Installation • $39.95 

Companlan Keyboard Cover $7.95 
Co Co Software 

• Send For Free Catalog . Fo, Fastest SenJlce 
Send Mon,,!! Order Or Certified Check • Add 
$2.00 Shipping Charse Per Order . Calif. 
ResldentsAdd6!-t%Sales Tax - AIIMe,c#tandlse Shipped From Stock . 

REM Industries, Inc. 
9420 "8" Lu" ineAve., Chat.�worth. CA 91 3 1 1  

(21 3) 341-371 9 
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phics." An automobile paint shop is drawn at the lower 
center of the screen. An unpainted car drives in from the 
right side of the screen. A door of the paint shop opens, and 
the car enters. The car is painted a random,color in the paint 
shop. Then a second door opens, and the painted car leaves 
the paint shop and exits to the left of the screen. 

The rectangular paint shop is drawn (see Figure 2) by the 
UNE statement: 

FilUfe 1 - Paint Shop 

200 L1NE(88.185)-(152.ll�).PSET.B 

Ioftr Iril �ptr rictU ./ Itt III t ".. dflw. 
wnw � "l"�/ pointl "INll: 

1� -I---;---�---+---+---+---+---t---+ 
1� +-�rr---t---+---+---+---;---;;r--t 
150 -1--1+-+-+--1--+--+--1-+-+ 

170 +--1+--+--+--+---+---+---++-+ 
180 -I--I;---�--+---t---+---+---++--+ 
190 +---;---+--+---t---+---+---+---+ 80 90 100 110 120 130 1� 150 180 

x • 

The unpainted car is drawn in the lower right corner ofthe 
screen as shown in Fignre 3. This is accomplished by one 
long DRA W statement and two CIRCLE statements. The 
drawing starts at position (208,170). 

300 D RAW"BM 208,170;R8E4R8F4R8G4L8NE4; 
H4L8G4L8NE4D4R4BR4NU4R8NU8; 
R8BR4R4NU4E4U4G4L24fl 

310 CIRCLEt2IO,l78},5: CIRCLE(230,1 78).5 



UTILITIES+ FOR 
EXTENDED BASIC 

tlUK2 COLOR KRUNCHER - $12.95 
-Reduces M�rnory Requirements of Any Ext. BASIC 

Program-Speeds Program Execution Time 
-Type In A Program From A Magazine, As Is, Debug It, 

Th�n Let KRUNCHER Make It Shorter 
-IMlud .. Lt'I.XREF and REM.REMV (#UR2) 
-Inclu" .. "EXTENDED BASIC FASTER" (#F1) 

#F1 "EXTENDED BASIC FASTER" - $3.95 
-The First Published Proven List of MethOds YOU Can 

Can Incorporate Into AU Your Own Ext. eABle 
Programs For Maximum S�d EfficiQocy 

-For Novice or Experienced Programmer 
-For Graphics Of Non-Graphics Programs 

#UV4 VARIABLE CR08S REFERENCE- $6.95 
-Looates All Variables And "Where Used" Line #'8 In 

Your Ext. BASIC Program 
-Optional lIanable Only List (No Line #'5) 
-Automatic Sort-Optional Printer Output 

#UF2 LLIST FORMATTER - $9.95 
-User�selectabje Margins, Page Lengths. Top--of .. 

Form, Font Size, Une Length And More 
-Title And Date Your Important Listings 
-Start And Stop Listings At Any Une . 
-Optional Space Between Unes-Hilights Lme 

Numbers�Opt. Single--Sheet Pause-For Most 
Recent Printers (can be user modified) 

tlUR2 LINE CROSS REFERENCE - $7.95 
-PrOvidtiJs A Sorte(:i Listing Of All RtiJ1tiJrencsd Line 

Numbers-Optional Printer OUlput 
-Includes Optional R EM.REMV-Removes All 

Unreferenced REM's And Comments And Une#'s 
-R6mOV6$ Comment$ From ReferenCed REM's 
-Includes Optional Une Protect Feature 

#UD2 DISK DIRECTORY WITH BYTES- $7.95 
-Gives Same Info As DlR, PLUS Individual File Bytes, 

PLUS Free And Used Total File., Grano, And Bytes. 
PLUS Opt Disk Name. PLUS To Screen Or Printer 

-one Screen At A Time (No More Frantic SFT/@) 
-Includes Separate DISK NAME Program 

tlUS3 COPY ISEARCHIREPLACEIDELETE -
$7.95 

-Same As DiSk COPY. But To-and-From Disk OR Tape 
-For ASCII Textfiles Or Programs Or Dat.lile. 
-search OR Search & Replace {option. I) OR Search & 

Delete (optional) 
-Excellent Fot Changing Long Variable Names 
-Great For Changing SpelHng Or Capitalization 

tlH1 VIDEO'CLEAR - $1 4.95 
-computer Associates' VIDEO INTERFERENCE 

REJECTION CABLE-Reduces Or Eliminates Pic­
ture Interference Caused By Serial Or Disk Cables­External TV Cable Replacement-No Soldering-2 
Min. Installation-For 75 Or 300 Ohm TVs Or Moni­
tors-Nothing Extra To Buy-Price InclUde. Ship­
ping-Qty. DI"". AVail. 

ALL PGMS (EXCEPT #UD2) FOR EXT. BASIC TAPE/DISK 
BUY 3 OR MORE ON THE SAME OHOI::H & ! AKI:: lOU OFF 

(Post Paid in U.S. & Canada) (PA ReSidents Add 6%) 
Send CheCk 01' Money Order To: 

MICROLOGIC 
Box 193, FirSt Allenue 
East Brady. PA 16028 (412) 526-5781 
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The car is moved to a point in front of the paint shop door 
by one GETslatement anda series of PUTstatements using 
a FOR·NEXT loop. A step of two X values was used to 
move the car. The GETand PUTstatements include a blank 
area at the rear of the car so that a separate PUT .tatement 
would not be needed to erase the "old" car when it is moved 
to a new position. 

Notice that the size of the PUT and GET arrays are each 
5 1  by 16. The array is dimensioned in line 1 20 by: 

1 20 DIM C(22) 
A single dimensioned array may be used. The size of the 
array is roughly calculated from the size of the areas used in 
the PUT and GET statements from: 

(length * width) / k whe re k = 40 for PMODES 3 & 4 
= 80 for P�ODES 1 & 2 
= 160 for PMODE 0 

In this case: length = 255-204 = 5 1  
width = 1 82-166 = 16 
k 40 
(5 1 * 1 6)/40 = 816/40 = 2004 

22 was actually nceded 

A series of PSETstatements (using the background color) 
opens the garage door. 

500 FOR Y = 1 85 TO 160 STEP -I 
510 PSET(lS2,Y, I) . ba<kground co]o, 
520 NEXT Y 

The Ca r then moves inside. and the shop door is closed by 
using the foreground color : 

700 FOR Y = 1 60 TO 185 
7 1 0  PSET( l 52.Y,4) . I"" ground toto. 
720 NEXT Y 

The car is then painted by: 
730 R R ND(3)+ I .. .0]ors 2,3,014 

740 DATA 1 07 , 1 72, 1 1 9, 1 68, 1 3 1 , 1 72 , 1 35,174, 1 3 1 ,  
1 76, 1 2 1 , 1 76, 1 13 , 1 76, 103, 1 76,107, 178 , 127, 1 78 

750 FOR N = TO J O  
760 READ A,B 
770 IF N = 9 THEN R 2 _ whe." alw4Y' tolor 2 
780 PAINT(A,B),R,4 
790 FOR W=I TO 50; NEXT W I time delay 
800 N EXT 1>/ 

After the car is pamted, the opposite paint shop door 
opens. and the ca r exits. The car seems to disappear by 
GEnng a fixed area and PUl1ng it two places to the left. 



Tile next GET statement tllen "Ioses"two position. froll' the 
front of the car as shown in Figure 4. This is done by the 
lines: 

970 FOR M = 2 TO 40 STEP 2 
980 OET(29,166)-(80,182),C,G 
990 PUT(27,166)-(78,182),C,PSET 

1000 NEXT M 

Figure " - Disappearing Car 

The listing: 

99 REM-SET SCREEN AND VARI ABLES 
1�� PMODE 3, l : PCLS 
1 1� SCREEN 1 , �  
12� D I M  C ( 22 ) , E ( 22) 
13� , 
1 99 REM-DRAW PAINT SHOP 
� LINE CBB, lB3) - ( 1 32 , 1 3S) , PSET, 
B 
21 �  • 

304 II!e RAIN80W Soptom"", '083 

299 REM-DRAW CAR 
3111111 DRAW" BM2�8 . 17�I RBE4RBF4R8B4L 
BNE4 I H4L8G4L8NE4D4R4BR4NU4R8NU81 
RBBR4R4NU4E4U4B4L24 " 
3 1 �  CIRCLE C 2 1 �. 1 7Bl , 3: CIRCLE C 23� 
. 1 78 ) , 3  
32� • 
399 REM-BET CAR AND MOVE 
4�� aET C2�4 , l •• ) - (255, lB2) , C . a  
4 1 �  FOR X-2�4 TO 1 61 �TEP-2 

420 PUT ( X-2 , 166) - ( X+49, l B2 ' , C , PS 
ET 
43� NEXT X 
440 • 
499 REM-OPEN SHOP DOOR 
5�� FOR V=lB5 TO 16� STEP-1 
5 1 �  PSET C 1 52 , V , l )  
52' NEXT V 
330 • 
599 REM-MOVE I NTO SHOP 
.�� BET ( 16 1 , 1 66 l - C2 1 2, 1 82) , c , a  
6 1 �  FOR X= 1 6 1  TO 1 �3 STEP-2 
62� PUT ( X -2, 1 66 > - C X+49. 182> . C. PS 
ET 
63� NEXT X 
64� , 
699 REM-CLOSE DOOR AND PAI NT CAR 
700 FOR V= lb0 TO 185 
7 1 �  PSET C 1 32 , V , 4 ) 
72� NEXT V 
73111 R-RND ( 3 l + 1  
74� DATA 1 �7 , 1 72 , 1 1 9 , 16B, 1 3 1 , 172 
, 1 35, 1 7 4 , 1 3 1 , 1 76 , 1 2 1 , 1 76 , 1 1 3 , 1 76 
, l �3, 1 76 , 1 �7 , 1 78 , 1 27 , 1 7B 
750 FOR N=1 TO 1 �  
76fll READ A , S  
765 I F  N=9 THEN R=2 
77' PAI NT CA. S> , R , 4  
7BIII FOR � 1  TO 50: NEXT W 
79' NEXT N 
e1� • 
899 REM-RAISE DOOR AND MOVE CAR 
9S11J FOR V= 1 B5 TO 1 60 STEP-1 
9 1fll PSET ( 8B , V , l )  
92fll NEXT V 
930 GET ( l fll1 , 1 66 ) - C 1 32 , 182) , C , G  
94fll FOR X = 1 � 1  TO 3 1  STEP-2 
95� PUT ( X-2 , 1 66 ) - ( X+49, 182) , C . PS 
ET 
960 NEXT X 
97111 FOR M-2 TO 40 STEP 2 
9B� aET ( 29 . 166 ) - (B�. 1 B2 ) . C . G  
99� PUT (27, 1 66 ) - ( 7 8 , 1 B2 ) , C , PSET 
1 ��� NEXT M 
1 �99 REM CLOSE DOOR AND RESTORE 
1 1 �1II FOR V = 1 6� TO 183 
1 1 1� PSET ( BB , V , 4 )  
1 1 20 NEXT V 
1 13� RESTORE : aOTO 30� 



For the final installment of RA INBUG, the machine 
language monitor for the CoCo, we wi l l  review all of 
the available commands in detail. A rew are new this 

month such as G, C and B. These commands give you the 
ability to ,el breakpoints and j u m p  to other progra m loca· 
lions. All registers may he examined and changed using the 
R command. As you may know. Ihe M otorola ASSIST..o9 
monitor was used as a guideline for RA INBUG. so if mcr. 
information is nece,sary find a copy of M6809P M(AD)­
M C6809 MC6809E Microprocessor Programming Manual. 
A I  the same lime you wi l l  have to have a p rogrammable 
t imer to implement the trace, or single-step, function and 
that was outside the scope of this scries. I f  anyone is success· 
ful interfacing a M C6840 programmable timer, leCs hear 
from you. 

Command Formal 

RAIlI/BUG accepts t h ree possible command formal< 
depending on the operalion. Examples arc as follows'. 

R CR 

M SPACE EXPRESSION CR 

o SPACE EXPRESSIO�I SPACE EXPRESSIONl 

CR 

Notice that express ion is used instead of address. An cxpres· 
sion can be a combination of addresses. Elementary opera­
tors such as "+" and "'-" can be used. Leading zeros are 
unnecessary. There are four special characters: 

M-current memory pointer 

(Dan Downard is an eienrical engineer and has bee" 
involved in ele('lTonicsjor 24 years through hom radio 
(1(4 I( WT). His in/crest in computers beg"" alloUi Jive 
years ago alld he has buill several 68 X X sysu,rns. J 
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w- Window value scI by W command 
P-"Current program counter 
@-Indirect add ress 

Examples; 
M·- W - Current memory pointer minus window val-

ue 
p······ IOO ...... Current program counter minus $ 1 00 
iOO@ - Value of two bytes at address $ 1 00 
1 234 - Hex address $ 1 234 
As you can see, the expression analyzer is Ihe key to the 

monitor and can be used to your advanlage a s  you become 
famil iar  with il. A n y  non-hex input other than those noted 
a bove wi l l  abort a command. A space is used between all 
commands and expressions and aU commands are termi­
nated by a carriage return. 

"Thai aboUl does il for RAI :-.IBUG. II 
gives you all you need to know 10 do 
y o u r  o w n m a c h i n e  la n g u a g e  
programming. " 

B - Breakpoinl 

B C R  

B S P  - C R  

B S P  E X P  C R  

Commands 

Add or d elete u p  to eight break­
points 
Prints all breakpoinls 
Deletes nil breakpoints 
Adds a breakpoint at EX P 



B SP · EXP CR 
C - Call 
C CR 

C SP EXP CR 
DR- DIsk Reed 

DW- Disk Write 

E - Encode 
E SP B , X CR 
E SP BBBB,PCR CR 
G - Go 
G CR 

Deletes a break at EXP 
Call a user subroutine 
Call routine at current program 
counter 
Call routine at address EXP 
Read track and sector after 
prompts at add ress $2000 
Writes 256 bytes at $2000 to track 
and sector as prompted 
Encode a postbyte 
Return 5·bit offset from X 
Return two byte PCR offset 
Execute user program 
Execute at current program count-
er 

G SP EXP CR Execute at address EXP 
L - Load tape Same as CLOADM 
M - Memory examine Examine/ change memory 
M SP EXP CR Examine address EXP 
BBBB / Examine address HRRR 
I Examine at address of last exam­

EXP 
SP or , or /  
LF 
UA 

CR . 
' TEXT ' 
o - Off!ll!t 
O SP FROM SP 

ine/ change 
Replace byte with EXP 
Go to next address 
Prini next address and byte value 
Print previous address and byte 
value 
Terminate command 
Enter ASCII TEXT 
Compute branch offset. 
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TO CR 

R - Register 
R CR 
SP 
EX P SP 

CR 
P - Punch 
P SP xxxx 
SP yyyy 
SP zzzz 
SP file CR 
V - Verify 
@ - PrInter 

Summary 

Computes one or two byte 
offset FROM· TO 
Examine/ change registers 
Examine registers 
Skip to next register 
Change and advance to next 
register 
Terminate command 
Same as CSA VEM command 
Save machine language 
program. xxxx-start 
yyyy-end zzzz-execute 
file-BASIC filename 
Same as BASIC SKIPF 
Toggles printer port 

That about does it for RAIN BUG. It gives you all you 
need to know to do your own machine language program­
ming. Be extremely careful using the disk commands. All 
input has to be in HEX, Rather than type in the listing I 
would suggest you obtain a copy of Rainbow On Tape as it 
will have the entire program and save you hours debugging. 
The program is position independent and can be relocated 
anywhere in memory. At present it is located at $3000. 
Addresses immediately below $3000, or wherever you wish 
to locate the program, are used for tbe stack. Try to avoid 
this area. Good luck and happy programming. 

.m. IRAINBUS 
" 11' lOAN DDMMAND REV 4 
" 11 1  *lI NES 1'8-21" AND lINES 
•• 1 12 *2B85-487. APPEARED 1M PARTS 
•• lll *1 THRU � DF THIS SERIES 

l.te . m. ORB nte • 
821.5 tCOlD STANT 

mE l' eC FD .2158 RESET lUX RESET , PCR 
31AI 9F 9D .216. an .98 
31A3 2. 1 2  .217. BRA "UNTRI 

82175 tERROR "ESSAGE 
liAS 3F.4 821BI ERR"SS FOB m'4 
llA7 3' ec I'B 82191 ERROR lEAX ERR"S6,PCR 
31AA SD E2 82281 IISR PDATAI 
me 1 6  em .221. liRA 00 

.221S tHDNITDR PRU"PT 
llAF S2 '222' SIGNUM FCC IRAINBU!!! 

3m .4 .2m FeB 114 
'223� *SETUP SOFTWARE INTERRUPT 

JlB7 BE 3588 .224. �NTRI LDX ISilI 
�ISA SF .117 1229 STl .1.7 
JlBD B6 1E 8m. lDA mE 
mF 87 8186 12278 aTA 'I'. 

12275 tSETUP STACK AND START 
llC2 �2 aD FElF 12288 LEAS -22+STACK,PCR 
11&6 C6 1 6  82285 LDI "16 
31C8 4F 8229. �NTR2 ClRA 
31C9 IF as 1238. TFR A,DP 
llCB en 82 12318 B9R "DNTR 
lieD 21 F9 '2328 BRA "ONTR2 
�ICF IIFF mB 12l1B "om STS RSTACK 
J I Dl J' ec 09 12361 LEAl SI6NUN,PCR 

31D6 aD At .2371 8SR PDATA 

me 16  .3E4 ma. L8RA C"D 



lIDS mes R"B 25 322A 73C2 12B48 FOB VER-. 
.2555 ITABLE DF GD""ANOS mc 14 .2B45 FCB 4 

3 1 F4 .2561 C"OTBL EQU I 3220 57 '2851 FCC INI 
llF4 14 .2565 FGB 4 mE FE5E .2811. FOB CWIHOO-· 
31F5 42 1257. FCC IBI 323. 14 '28115 FCB 4 
31FII .21 1  12'81 FDB BKPT-t 323 1  5B '2B7f FCC III 
3!Fe .4 .25B5 FCB 4 3232 mB '2BB. FOI EXIT-. 
31F9 43 1259' FCC ICI 3234 FE '2882 FC, -2 
31FA '2AF .211 •• FOB CALL-' '4875 15ET/RESET BREAkPOINTS 
31FC .4 t26tS FeB 4 34.7 27 25 m8t BKPT SEQ 
31FD 44 mi. FCC 101 34.9 17  FC89 14891 LBSR 
31FE flBA .2112. FOB DISH 34ft 27 31 l4'ft BEQ 
32ft .4 ,2625 FCB 4 34fE 8 1  2D 14911 C"PA 
32.1 45 .2631 FCC leI 3m 211 43 8492. BNE 
32.2 "61 121141 FOB ENCDE-t 341 2  17  FCB. 1493. LSSR 
3214 .4 .21145 FCB 4 341 5  27 .4 .494. BEQ 
32.5 47 .21151 FtC 181 34 17  7F 35111 .m. CLR 
3216 .2116 '2/'11' m SO-t 341A 39 149111 BKRTS RTS 
3US f4 .2665 FCB 4 3418 so 44 '497' BKDLE SSR 
3289 4C 121171 FCC I�I 341 0  SA .4981 BKDLP DEeB 
32tA 72F4 n6S. FDB LOAD-t 341 E  2S 35 .4991 B"I 
32.C 14 826B5 Fe! 4 342. AC A I 158ft �PJ 
32.0 4D '2m FCC Iftl 3422 26 F9 mi. SNE 
32fE FDF2 .2m FOB CftEft-l 3424 AE AI '512f BKDLft LDX 
3m 14 '2785 FCB 4 3426 At 3C "113' STl 
321 1  4t 1271f FCC It I 3428 SA 15'4' DEeD 
3212 mE .272. FnB PRINH 3429 2A F9 .585. 8PL 
3m 14 .2725 FCB 4 342B ?A 3561 15.6. nEC 
3215 4F .213. FCC IDI 342£ BO II Ism BKDSP BSR 
3216 "IF .274. FDB GFFS-I 343' 27 ee mat BEg 
3218 I. '2745 F�B 4 3432 3' AI 15m BKDSL LEAl 
3m 51 8215. FCC IPI 3434 1 7  F02F em, LBSR 
321A .m 82761 FOB PUNCH-t 3437 5A I�l l '  DEca 
m c  •• 12765 FCB 4 3438 2. FB '512, BNE 
mD 52 '2m FCC IRI 343A 1 7  FD46 .5130 LBSR 
321E 1296 me. FDB RES-' 3m 3� 85�4' RTS 
3220 14 .2785 FCB 4 343E 8D 2 1  f51�0 OKADD eSR 
3221 53 .2791 FCC lSI me Cl 89 0516. CftPB 
3222 .m '2B .. FDB SiLEV-. 3442 27 I I  .517 • BEQ 
3224 ,. • 2BI5 FCB 4 3m All 84 mat LDA 
3225 54 .2Bl. FCC IT I 3446 E7 84 '519' ST8 
3220 .437 '292' FDB TRACE-t 344B EI 64 152ft C"PB 
3228 84 .2825 FCB 4 344A 26 09 85218 BNE 
322� 56 .2B3. FCC !VI me A7 94 '5228 STA 

- - � � - -----------------------------

BKDsP 
BLDHU" 
SKAOD 
U20 
B�ERR 
BLDNU" 
SKOLE 
skPTCT 

SK8ET 

8KERR 
, Y++ 
BKOLP 
, Y++ 
-4, Y 

BKDL" 
BKPTCT 
SKSET 
BKRTS 
,H+ 
OUT4HS 

BKD5L 
PCRLF 

BKSET 
18 
BKERR 
, 1  
, X 
I j 
BKERR 
,I  

161< EXT. COLOR BASIC .. 
PRINTER RE�IRED 

�ATH WORKSHEET-QUIZ �� 
WHOLE N�IERB .'. 95 

WORD SEARCH PUZZLE �AI<ER 
STANDARD •• • •  5 
DEFINITIONS ". 95 
WIDE · " . 95  ell LETTERS ". 95 

I ... �"'Q 1EQ!.JENCf! DRI LL .'. 95 
IHID RES. AIID Mil IlALES TAl 

FRACTIONS ••• .s 
D.Ct�ALS ••• .s 
PERCENTS .'. 95 
LENITH .'.95 
AREA ".95 
YDL�E .'. 95 
CAPACITY ".98 
WE X BHT ".95 
Tr�E .'. 95 
S�ED " . 95 

AlIt I lOX OFf AllY S  15UfF AllY 8 20l IIFF 1ft to m IIFF 



344E �A .523. BKADL BEts 34C' .A 15791 FCB It 
J44F 28 .7 .�4t B"! BKAtT 34CI 42 my FCC IBI 
3451 At Al '��t CIIPI , V •• 34C2 " '581' FCB • 
J45J 26 F9 .5261 SHE 8KADL 34C3 .8 .5821 Fe. I I  
3455 1 6  flU 1527. SKERR LBRA C"DBAO J4C4 58 1583f FCC III 
3458 AF A4 .528. BKAnT SH , Y 34C5 FF .5841 Ft8 -I  
345A 6F 31 .5291 CLR -Bf2+I , V  34C6 10 15851 FCB 1 3  
345C 7C 3561 153" INC 9KPTCT 34C7 59 .5B6t FCC IYI 
345F 2. CO 1531f BRA BKOSP 34CB FF t5B7. FCe -I 
3461 BE 3199 t5321 BKSET LOl NU"BER 34C9 IF t5BBI Fe! 15 
3464 3 1  90 IfFA 1Sl3. BKLDR LEAV BKPT!L,PCR 34CA 55 t5S9' FCC lUI 
3468 Fi 3561 '53" LOB BKPTCT 34CB FF 15m m -I 
346B 39 Iml RTS 34Ct I I  ssm FeB 17  

15355 fSDTO PROBRA" 34CO 53 em. Fec lSI 
346e 90 II 1536' 60 BSR SOADOR 34CE FF S5931 FeB -I 
346E 38 1537. RTI 34CF .1 IS941 FCB 1 

15375 fSTORE ADDRESS ON STAeK 3401 43 t5951 FCC ICI 
346F 35 3. '538' SOAODR PULS Y , I  3401 43 1596. FCC leI 
3471 34 II  15398 P5H5 � 3402 " .597. FCB II 
3473 26 IA 8541. BHE SOHDFT 3403 J9 11599. FCB 9 
3475 SO  ED  .541. 85R BKLOR 3404 44 15991 FCC 101 
3477 AE E4 1542. LDI , 5 34»5 5. 16'" FCC IPI 
3479 SA .543. �81P OEe8 3406 I' .6811 FeB I 
347A 2B 1 9  15441 B"I AR"BK2 3m IC 16128 FCB 1 2  
347C A6 3.  eS451 LOA -6'2, Y 3408 " 16131 FCB I 
347E AC AI 1546. C"PI , Y" 16135 .PRINT RESISTERS 
3461 26 F7 15471 BHE A�BLP 3409 4F 16141 REBPRT CLRA 
3492 9 1  3F 85461 C"PA mF 34M 31 ea I I  Ibl51 RE6CHB LEAl 4+12,5 
3464 26 13 .,." BHE ARI1IISW 34DD 34 32 16.bl PSHS Y , I , A  
3486 87 3592 Ism STA sMlBFL 34BF 31  BC D9 16171 LEAY REmK,PeR 
3489 7C J51l4 15511 AR"NSW INe mFLG 34E2 EC AI me. REGPI LOO , Y+ 
349C 1 6  1104 115521 LSRA DOT 34E4 40 .6m TSTA 
34BF 17 FCAO 15531 SQNOFT LBSR CONU" 34E5 2F .5 16111 BLE RE6P2 
3492 ED  E4 15541 9TD , 5 34E7 17  FC91 161 1 1  LBSR DUTCH 
3m 1 7  FFCO .5551 AR"BK2 L9SR 9KLDR 34EA 21 F6 16121 BRA R�9PI 
3497 7' 35bl .5561 lieS BKPTCT 34EC 86 2D .613f REGP, LDA mD 
349A �A 15�7' ARHLOP BECB 34EE 1 7  FC89 '614' LBSR !lOTCH 
3498 1129 FF78 15'8' LB"I BKRTS l4F! 3. E5 '615' LEAl B , S  
349F A 6  Il4 '559' LIlA !, Y l  34F3 68 E4 '616' TST , S  
34AI A7 31 �56" STA -9t2, V  34FS 26 16 'tI7' 8HE RESCN& 
34Al 86 3F ,,6If LDA tnF 34F7 60 3F 'bla, TST -I,  Y 
34A5 A7 Bl '5.2. BTA !, Y++j 34F9 27 .5 .6m BED REBP3 
34A7 2. FI .5630 BRA ARHLOP 34FB 1 7  FC6B 002" LBSR OUT4HS 

.5635 tCALL SUBROUTINE 34FE 2t 03 06211 BRA REB4 
34A9 SO C4 i564f CALL BSR SDAODR 35" 1 7  FebS 16228 REBP3 L8SR OUT2HS 
34AB 35 7F ms& PULS U , Y , I ,DP ,O ,CC .3503 Ee A. 16231 REG4 LDD ,V+ 
34AD A D  F I  '56bl JSR I , S"] 35.5 So 86241 TST9 
34AF 17 '114 15670 GDBRK LBSR BKPHT 3516 2b DA 0625. SNE REGPI 
3492 2. FB 'Stet BRA SDBRK 35.8 17  FC7B mOl LBSR peRLF 

.5695 tEXA"INE/CHAHGE REGISTERS 350B 35 B2 0627' REGRTN PULS PC, Y , I , A  
34B4 SO 23 n69, RES 8Sft REGPRT .6275 tCHAN6E REGISTERS 
J49i 4C '571' INCA 358D 1 7  FB83 e62B. REGCNG LBBR BLDNN8 
3487 BD 21 15111 89R REBCHB 3518 27 I I  8629. 9ED ftEGIIIC 
3489 39 .5m RT9 3512 BI 10 '6311 CHPA UJD 
348A 51 15731 REGNSK FCC /PI 3514 27 21 em. 9EQ REGAS" 
J4BB 43 '514' FCC It I 3516 Eb 3F Ib32B LDB - I ,V  
J4Bt FF 1575' FCB -1 3519 SA Ib338 DECB 
l4BD 1 3  '5701 FCB 19 3519  5. 16348 NEGD 
34BE 4 1  .5771 FCC IAI 351A 58 16358 ASLB 

34BF " '5781 FCB , 3m 1 7  FC4C 16361 RE6SKP LBSR SPACE 
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351£ SA 
35IF 26 
3521 2' 
3523 A1 
3525 FC 
3528 6D 
352A 26 
352C A6 
352£ ED 
3531 A6 
3532 81  
3534 26 
3536 33 
3S3A C6 
353e 35 
353£ A7 
354. SA 
3541 26 

FA 
Ef 
£4 
3199 
3F 
'2 
82 
84 
E4 
8D 
eD 
9D FASI 
15  
12 
8. 
F9 

3SH IeEE aa Et 
3547 CI. 1 5  
3549 A6 82 
l548 34 12 
354D SA 
354E 26 F9 
355. 28 i9 

3552 27 '7 
l554 17 FBEe 

.637. DEeD 
me. BNE RESS;:P 
8639' BRA RE84 
164 •• REGNIC ST� , s 
164 1'  LDD NumR 
'642' TST -I ,Y  
16m SNE REGnO 
'644, LDA , -I 
'645' RESTN!! S10 , X 
16m LDA ,6 
1647. C"PA ISID 
ms. B!I£ REG4 
36491 REGAGN LEAl TSTACk,PCR 
met LDB 121 
mit REGTFI PULS A 
.6528 9TA ,X+ 
16538 nECB 
'6541 ENE RE6TFI 
16558 LDS -21,1 
86568 LDB .21 
_6578 RESTF2 LDA , -x 
'6581 PSHS A 
8659@ DECS 
.6618 BNE REGTF2 
1661. BRA RE6RTN 
16615 *9ET TRACE LEVEL 
1662' STLEY BEQ STLPFT 
.663. LBSR CDNU" 

.;!IOOl � � $00 � � ·S!:(i) $I!@ <I!I!!:(i) $I!@ 
.� � 

NCI .. a L O G O  for the 
COL OR C O M P U T E R  

� .ill!Il:i! 
T X N V T U R T L E  

� .. .ill!Il:i! 
T INV TURTLE i s  an affordable, 
ful l y  compa t i bl e LOGO l anguage 
w i th h i gh resoul t i on tur t l e  
graph i c s ,  music. f ast pro-
ca •• or opar.l i CJf1 ,  and n.-
tri eval nf us ..... prac.dures. 
T I NV TURTLE COtlUiS comp l ete 
w i th sof t copy ref erence user 
manual .. 

.� 1!Ill:@ 
32K/EXTD BASIC 

CASSETTE or D I SK S39 w 95 
HARD-COPV MANUAL $4_95 

ALSO 
GAS MILEAGE MONITOR 

DISK $9. 95 

50S COMPUTERS BOGOTA, NJ 
POB 450 07.603 

NJ ADD 5% TAX 

<"�lJ .ill!Il:i! 
.� 1!Ill:@ 1iIi'K� 1!Ill:@ ,mfli ill!ll:i! 1!Ill:@ �� 1!Ill:@ � 
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3557 FD 3Se '664' STD SLEVEL 
355A 39 '66S' RTB 
me 3. 6E 16661 STLDFT LEAl !4, �  
355» SF l5B5 16m m BLEVEL 
356. 39 lObet RTS 

.6685 'VARIABLES 
3561 II '669. 8KPTCT FeB I 
3562 8671t B�PTBL R"S 16 
3572 86711 BKPTDP R"B 16  
3582 1672' SMl8FL R"8 1 
3583 16725 SMleNT R"B 1 
3594 16731 "!IFLS RMI ! 

2FEB '674' TSTACK EQU -21+�E" 
3595 8675' SLEVEL R"B 2 
3587 '676' TRAeEC R"8 2 
35119 8677. LASTDP �B 2 

'6772 tSDFTNARE INTERRUPT ROUTINE 
351lD 6A ae F5 16775 8M! DEC SMICNT,PCR 
3S8E 1 7  tI£5 16785 LBSR LDDP 
3591 EE 6A 161�' LDU 11,$ 
3593 33 SF 86B11 LEAU - I ,U  
3595 70 '3.582 16�1' TST smFL 
3598 26 I I  .6a2e SNE 9WIDNE 
359A 17  FEC7 16811 LBSR 8KLDR 
l59D 5. 16841 Nm 
359E SA '685. SMILP nECS 
l59F 28 19 .. a6t 8"1 SMIDNE 
lSAI HA3 AI  11.87. C"PU , Yt+ 
l5A4 26 fB 16aal BNE SWILP 
35A6 EF 6A .68?0 STU 18, 5 
l5A8 2. ec Iml BRA BKPNT 
3SAA 7F 3582 -1691 1  SW!DNE CLR SMlBFL 
35AJ) 32 62 il69 1 !  LEA5 2, 5  
3�AF 3. BD FBF2 t6m ERRDRI LEAl ERRM56,PCR 
3583 11 FiDI m13 LaSR PDATA 
35B6 17  8m '692' BKPNT LISR �EBPR5 
35B9 20 17 116938 �RA CHnNEP 
35BB 1 7  FF1B '69J! REBPRS LB9R RESPRT 
35D£ 39 '6932 RTS 

16935 tCO""AND HANDLER 
35BF 11  FBCl 1m. elm LSSR PCRLF 
3�C2 17 FE9f 869�' C"DNEP LBaR BKLDR 
35C5 2A '0 .696' BPL C"DNDL 
35C7 51 1691' NES8 
J5C8 F7 3561 '698' STS BkPTCT 
35CB SA 66990 C"DDDL DECS 
3SCC 28 e6 81888 B"J C"ONDL 
35CE Ab 3' B7m LDA -812, Y 
3500 A7 BI 17,21 STA I ,  Y++l 
3502 2. F7 87m BRA C"DDDL 
35D4 �E 6A fl141 C"DNOL lDX 11,5 
3500 SF 3195 ms. 5Tl PCNTER 
35D9 86 23 17t6' LDA .m 
35D8 17  mc Ime LaSR OUTCH 
35DE 33 E4 mat lEAU , S  
3SEe FF 3261 67690 STU PSTACK 
35E3 4F lim' eLRA 
35£4 SF mit ClR8 
35E' FD 319' 8m' STD NU�ER 
35EB FD 3584 ,m. STD "I SHe 



35£8 CII .2 
35ED 34 .7 
35EF 17 F8411 
35F2 1. SD FA6D 
35F6 81 21' 
3�FS 27 48 
3SFA Bl 2. 
l�FC 23 I I  
3�FE 3 4  .2 
3611 6C �F 
3612 BI 2F 
3614 27 48 
3616 17 F813 
3m 27 .2 
3018 6A 5E 
lOlD 17 me 
361. 21 Ea 
3612 el .D 
3614 A7 5D 
3616 31 BO FBDA 
361A E6 BI 
361t 2A 17 
361E IfFE 3261 
1622 16 FBI2 
3625 5A 
3626 El 

me 24 
362A 3A 
362B 2. 
3620 31 
362F Ai 
3631 &. 
3633 A7 
l635 SA 
l636 A6 
3618 AI 
363A 26 
l6lt 6A 
363E 26 
3641 3A 
364 1 Et 
3M3 3. 
3645 6D 
3647 32 
3649 AD 
3648 16  
364E 6D 
365. 2B 
36'2 31 
3656 FC 
3m 2. 

365B 

SF 
13 

ED 
50 
SF 
12 
�E 

9. 
A2 
EE 
5E 
F5 

I E  
BB 
5D 
C4 
IE 
FF86 
SE 

CC 
99 FFA2 
3199 
EA 
2FEB 

36SD 17 FADF 
36bl. fD 3587 
3663 32 62 
36.5 EE Fe .A 
JUS FF 3599 
3668 FE 36a� 

.714. LDB 

.7151 PStIS 
17161 LBSR 
.711. LEAl 
ma. CIIPA 
17191 8EQ 
172.. C"02 CKPA 
17m BLS 

1722. PSHS 
.723. INC 
1724. mA 
1m. BEQ 
t720t LISR 

1727' 8EQ 
1728. DEC 
17291 cm LBSR 

mil BRA 
.731' �DSOT SU8A 
8732. BTA 
.133. LEAl 
.734. t"DSCH LDB 
t735. SPL 
1736. C�BAD LOS 
1737. LaM 
1739. C"OS"E DECR 
.mf C"P8 
1141' SHS 
'741' �»FLS ADI 
'7421 BRA 
.74l. �»SII LEAY 
.7441 LDA 
f74Sf 9IJDA, 
mOl STA 
'747' t"DCIIP DEeD 
me. LDA 
17m C"PA 
mil SHE 

mit DEC 
17521 BNE 
17531 ADI 

12 
D,ee 
READ 
2+CftPAOP,PCR 
mF 
�DIDT 
"2' 
CMD60T 
A 
-I,U 
"2F 
C"D"E" 
BLDHIC 
CMDl 
-2,U 
READ 
CI02 
UfD 
-3,U 
mTBL,PCR 

,1+ 
C"DS"E 
PSTACK 
ERRIlR 

-3, U  
-1 ,U  
12 
-2,U 

m4t LDD -2, 1 
mSf LEAl D,i 
• 7561 C"DI9T TST -3,U 
• 757. LEAS , U 
mal JSR -2,1 
• 7m LDRA CMDNOL 
ma. CMmM TST -2, U 
.761. �I mlAD 
.7621 LEAl C"E"N-CMPADP, I 
1763. LDO NU"BER 
1764. BRA C"DI9T 
• 7651 STACK E9U -2l +CNE" 
m., RST ACK RNB 2 
.76.5 ITRACE FUNCTION 
1767. TRACE LBSR CDNU" 
1m. STD TRACEC 
Iml DDT LEAS 2,6 
1m. TRCEl LDU [1f,S]  
mit STU LASTO� 
1772. LOU m 

Hinl . 

mE CC 
3671 ED 
!67S 31 

.7fI '713' LOD 
C9 368S .m. STD 

3676 SF 
3677 IF 9B 
3679 Al 03 
3678 27 .7 
3670 I,FE 3ns 
3691 16  FF2B 
3684 39 

177se RT! 
t715S *CLEAR UP aTACk 
.776. iDDP CLRI 

17771 TFR 
1778. C"PA 
17m BEQ 
mil LOS 

.7811 LIRA 

.782. RTS RTS 

D,OP 
3,5 
RTS 
RSTACK 

ERROR! 

.7825 tOU""Y TI"ER ADDRESS 
3685 .783. PT" Eau • 
3. 17841 EIII CIEI! 

•• fI. TOTAL ERRORS 

Print Out Disk Directory 
If you have a long disk directory and want to see all of it, 

or if you simply wish to have a hard-copy printout of your 
directory, one simple command will allow you to do this 
easily. 

Just POKE 1 l 1 ,2S4:D1R and the entire disk directory will 
appear on your printer. even if it is too long to be fully 
displayed on your screen. 

NEW FOR THE COLOR COMPUTER 

G R A F P LO T  
HIGH RESOLUTION DATA GRAPHING 

GRAFPLOT tume your COLOR COMPUTER Into a IKlPhistieated 
data plattar, prod:.ieill9 professional quality graphs of any type of X-V data.ORAFJlI.OT ic perfect for pot6OM l, bU$ine$O, 8t6Ua­
tis-tical, 8cientifie end engineering appIlcatioM. includeS rHtpre& 
not iound in any other COlOR COMPUTER 9f$pblng system; 

• 222x114 plxel on-9tr&e:n dau, plotting 81"M. 
• Compl.'. Ofl·$�l'8en labeling tor two V-S)(89 wJ200 data 

pointe �r exls leven more polnb. by Chaining (fata fi'-.sl . 
• 9: graphing options: 3: $ym�. w/2 lin_ typ6!i or �nt§ only. 
• Full function data editlno: .add, change, deh.t. and sort . 
• Hardcopy w/atandard $crHflpflnt programs Inol aupplladl­

Includes Interlace for Tandy SCFWR:T wlinatrucUons for 
InterfacIng Olher prlnler., and BCtHnPrint programs . 

• Unlimited overiaye-plo' 9 or m.cmI' date seta p&f graph_ 
• Graphs output to set"". prlntGr , t.�Of diSk. 
• Plots any uSM-.M1In.d function • •  dlt 4 prograM IIM9. 
• Built-inesats Smoothing lmovlng binomial averqeL 
• Bont-In Integretlon - cal .... ulat. arees Of evelvete integrals of 

UU:r·Rfined functIOns. 
• LI.ts data end integnlle to &ereen or printer. 
• 5fiYea wmpIated graphs ler imrtant reloading. 
• Menu-drlvan w/auto�prompt opUC»\ for teet throughput. 
• Complete Wi'OI" tr�pinS·QRAFPL()T won't let yOu 1'I'I4IU • 

mlatake. �ractlcally Impo .. lble 10 <:mStt • 
• Comprohenslve mcmuel ",,!tutofla" end HmpMt dele . 

QRAFPLOT Ie *"lIIllebl. for 16K E.C,Q. on cassfltte I$35J and 32K-
1 dl$k 1$451, liil.y upgr«le todl$k fOr d:lffere-nce In price Idlak 
varelon rud& N'ld writes tape data 1IIe61. Send Check Of money 
o,rder to,: HAWkES ReSEARCH S!RVlC£S. 1442 Sill:"" St" 
Berkeley, CA, 94710, Include $3 SIH on all orders . Mtnlf&l 
(lyeU.blll lMPerately fOr $10+S/H, refundable ""ith PUJdwt$e 
or GAAFPLOT. CArMidtlnls add state aal .. tax. 
Deeter IFlqulf1es watcor'l'l9. Quantity diacounts adllabie, 
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TUTORIAL 

Save Sto rag e 
By Pack i n g  You r  Data 

By B. H .  Alsop 

E veo with a 32K CoCo, BAS IC program storage space 
often becomes tight. Every array item . •. g. A( IO), 
uses five bytes of memory. Thot's pretty expensive. 

One can cOnserve this valuable resource by packing multip le 
data items in One array. Here's how. 

Conc.ept 

c 

z J 5 6 7 

B 
-- ---. ..-....- - - - - --

FIGURE 1 .  PACKING 

"C" is the varia ble in which two other varia bles (A and B) 
are stored. In this case, "A" can be up to five digits long and 
" 0" can be up to four digits long. C can 't exceed nine digits 
for a CoCo. Variab les A and 0 can represent integers or 
floating point numbers. 

Sample Proaram 
Listing I ,bows a sample program illustrating packing 

ond unpacking data. Variobles A and 0 each have 1 000 
items. Normally. one would d imension A and 0 to 1 000 
each. This would reserve 10K of memory for these two 
variables. Here a single variab le ( C) i s dimensio ned lO iOOO. 
Lines 40 and 50 do the te'ting to "-,,ure that A and 0 are 
within range . Line 60 is ne.cessary to move 0 behi nd the 
decimal. ate that a value slightly lorger than 0.00 I is u,ed 
to avoid round-off errors. I f a value of exact ly 0.00 I is used. 
the unpacked value of B can be one too small. line 70 does 
the pocking. Line 90 unpaCKS A and line 1 20 unpack' O. 
RUN Ihe program and you 1 1  see that the input and packed/ 
unpacked values are ellual. I had 1 7508 bytes of memory left 
when thi, problem was run. 

(Brian Alsop i. a Weslinghouse mg,nee" holds ama­
lellr and comrnerical radia licenses and a pilol S 
lianse. II. has ustd computers /o, 15 years 10 solve 
large numerical problems.) 
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L ist ing 2shows a similar program where A and B are each 
dimensioned to 1 000. Data is read into each of them. Here 
the memory rema ining is 1 2644. The net savings in memory 
is about 5000. 

Caveals 
One doesn't get something for nothing. I f you don't check 

the input numbcrs to be within ra nge, you'll gct ga rbage out. 
It is possible for 1\ to be positive or negat ive in this packing/ 
unpacking process. The B can only be positive. The reason A 
can be negative is that I T(- 1 2.7)� 1 3  and I NT( 1 2.7)= 1 2. 
This is a curio !tit y I ran into when writing my packing 
<uhroutine. I .. ally expected t hat I T(- 1 2.7)= 1 2! It ap­
pears that t h e  programmers of the lNT function defined i t  
with this app l ication in mind. 

Extensions 
I f  the range of several variables, ,ay A, 0 and C . are 

suilably restricted , there is no reasOIl why three variables 
can't be packed in one variable. Remember, only one can be 
plus or minus and it must go before the decimal. The 'urn of 
the maximum significant figures can't exceed n ine . 

If you want to pack noat ing point numbe r • . first make 
them into integers by mUltiplyi ng by a known power of 1 0. 
Truncate with an INT function call .  and pack. After unpack­
ing, divide by tne same pnwer of 1 0. 
OriCin 

I t  seems that in the old days the "big compute"," had 
storage limitations, too. A 1 6K machine was large back 
then. Thus. the idea of pack ing came into being. Where I 
work , Ihere is a Cray-I computer which has a 140K fast 
memory and 3.0 million slower core memory. It generates so 
much data in a rew minUles of running thai it can't all  be 
stored on a s ingle three million word lape. Pac king is used to 
conserve litpe Storage. 

It appears Ihat available data to store will always exceed 
'he ability 10 store it .  
Listing I 
1111 D I M  C ( U I •• ) 
2. FOR 1 - 1  TO i .e. 



:Sill A-RND ( 999.,.,' : B-RND ( .,999) 
4l1li IF A)""""" OR A< .,." ,.,  THEN P 
RINT"A ).,.,.,.,., OR A< -"", .. : STOP 
5l1li IF I)"""" OR 8(l1li THEN PRINT"8 
)" " OR 8(1III" : BTOP  

Back Issue Availability 
Back copies of many issues of the RAINBOW are still 

available. 68 .. B* . ... 1 ... 1 
78 C ( U -A+I 
Be PRINT A. 
.,. A-INT (C U ,  , 
1111 PRINT A 
1 18 PRINT INT(B*l .... ) .  
128 .. INT ( l  .... * (C ( I ) -A» 
1 38  PRINT B 
148 NEXT I 
15l1li PRINT � 

Lioling 2 

1 8  DI" A ( 1"' . 8 ( 1  •• ) 
2/J FOR 1-1 TO ifllllill 

All back issues sell for the single issue cover price-which 
is $2 for copies of Volume I ,  Numbers 1 -8 (through Febru­
ary, 1982). $2.50 for Volume I, Numbers 9, 1 0  and 1 2  
(through June except May, 1982) and $2.95 for Volume II. 
Numbers 9, 10, I I . 12 (March. April, June and July 1 983). 
Also $2.95 for Volume II, Number 2 (September 1 983). In 
addition, there is a $3.50 charge per order for postage and 
handling if sent by United Parcel Service and $6 for orders 
sent U.S. Mail. UPS witlnotdelivertoa postofficc box orto 
another country. This charge applies whether you want one 
back issue or all of them. 

3/J A ( I ) -RND ( 99999) : B ( I ) -RND (99"" 
) 

Most back issue, are available on white papedna reprint 
form. Issues out of print include May, July, August, Sep­
tember. October. November, and December. 1982 and Jan­
uary, February, April, 1983. VISA, Master Card and Amer­
iean Express accepted. KentuCky residents please add 5 
percent state sales tax. 

B/J PRINT A U ) .  
1M PRINT A 
l U' PRINT l U I ) .  
130 PRINT B 
148 NEXT I 
158 PRINT I'EI'I 

fn:;pedor Queseau 
Stress. 
Weather Watch 
Forecasler & Weather 

Walch (Osk) 
Heart�Lung-Ctrclliatory 

Sy�!ru'i'I� MedlC� Terminology 
llowlinjj Sec. 

--
1�195 
H.95 
2495 
49.95 
3�.95 
19J;iS 
24.95 

CllS5. 
Priddy P- .., Ouu 
Prtckly Pear Mml 
Music Box , .. os 1(1.95 
Astrology 34.95 25.95 Song Book 29.95 22.95 

""' ..... 
17,75 
17.75 
20.00 
35.00 
37.00 

17.95 
:10.00 

"". 
41'U'15 
2!Ol.ilS 
39.95 
34.95 

Ouu 
31.95 
22.QS 
29.9S 
2S.95 

Due to heavy demand, we suggest you order baek issue. 
you want now while supplies last. 

I n  addition, copies of the cover only of the July. 1 982, 
Anniversary Issue are available separately for $ 1  each, plus 
50 cents shipping and handling. These are suitable for 
framing. 

Software 
Galactic Hangman 
Auto Run 
Urns MaU 
11"" 
?rereader SW1I:raph 
TIm Blblir.lgraph 
Silly �j( (Tape) 
Silly Syntax I.Dtsd 

The Froii Trap!illl 
Grabber Space Shuttle 
(Cass. only) 

- - -
..... -

14.95 11.95 
14.95 11,95 
19.95 15.95 23.M 
24.95 lUIS 27.85 
1Ii1.95 15.85 D.IIS 
24,95 19.95 21.95 

9.95 ?.tS 15.95 Ht95 15,. 
.K� 19M 

F£taiI 
27.95 

Ours 
22.95 

R£tail 
3<>'95 
Ours 

24.95 

Amdel! DaaI 3' DIll! Ddve 
$499"" 

(Retail, $599) 
lr .. d!.1di;s Co-en C...,bW. & 2 Gbks 
Boa.ua 1hIa MolIIh w!tb Amdel<·ll! 

(Mont P.P., �@'; our Ulher ad) iV«: carry <II! 1',<, software, L<Iil for prl<."�) 
P,P, on Amdd< Di!!l< p�w iIdd U50 

CIII ••• tape. ColS 8M 
Sol\ware Pnxl_. We will produce yours on Arndel< as we do for Petrocd 
Freelance Associates and Software. 

Az. Residents Add 7% Tax • Add $1.00 Per Program For Shipping ($4.00 Max.) '.' M1 ; E. Beverly _ T:;:o�,� �7"fO - (602) 885,6508 '. 
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To get the most out of your 641<. 
disk system. Prickly Pear Disk Zapp.rr (0) lot Amdek rusk. only 
$16. (Retail. $39.95) 

10 · 3' --. $85. 
JtS"�.Sl35wtchA.md6 
,... ..... 



RAI N B OW I n fo 
How To Read Rainbow 

Please note that al l  the BASIC 
program listings you will find in the 
Rainbow are formatted for a 32-
charecter screen - so they will show up 
just as they do On your CoCo screen. 
One easy way to check on the accuracy 
of your typing Is to compare what 
character "goes under" what. I f  the 
characters match - and your line 
endings come out the same - you have 
a pretty good way of knowing that your 
typing is accurate. 

We also have "key boxes" to show you 
the minimum system a program needs. 
But, do read the text before you start 
typing. 

Finally, the little cassette symbol on 
listings i n d icates that program is 
available through our Rainbow On Tape 
service. An order form for this service is 
on the insert card bound in the 
magazine. 

� 
RAINBOW 
CliMIF!<:*" qN 

SUL 

The Rainbow Seal 
The Rainbow Certification Seal is our 

way of helping you, the consumer. The 
purpose of the Seal i. to certify to yOU 
that any product which carries the Seal 
has been physically seen by us and that 
it does, indeed, exist. 

M a n u f a c t u r e r s  o f  p ro d u c ts -
hardware, software and firmware - are 
encouraged by us to submit their 
p r o d u c t s  t o  the R a i n b o w  f o r  
certification. We ascertain that their 
products are, in actuality, what they 
p u r p o rt t o  be a n d ,  u po n  s u c h 
determination, award a Seal. This lets 
you know that we have seen the product 
and that it does, indeed. exist. 

The Seal. however, is nota "guarantee 
of satisfactio n. "  The certi1ication 
process is different from the review 
process. You are encouraged to read 
our reviews to determine whether the 
product is right for your needs. 

There is absolutely no relationship 
between advertising in /he Rainbow and 
the ce:rtification process" Certification is 
open and available to any product 
pertaining to CoCo. A Seal wil l  be 
awarded to any commercial product, 
rega r d less of w h e t h e r  t h e  f i r m  
advertises or not. 

We wi l l  app reCiate knowing of 
instances of violation of Seal use. 
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Using Machine language 
Machine Language programs are One 

olthe features of the Rainbow. There a re 
a number of ways to "get" these 
programs into memory so thaI you Can 
operate them. 

The easiest way is by using an Editor­
Assembler, a program you can purChase 
from a number of SOurces. 

An editor-assembler allows you to 
entsr mnemonics into your CoCo and 
t h e n  h ave t h e  e d i t o r-asse m b l e r  
assemble them into specific instructions 
that are understand by the 6609 chip 
that controls your computer. 

When you use an editor-assembler, all 
you have to do, essentially, is copy the 
relevant i nstructions from the Rainbow's 
listing into CoCo. 

Another method of gett i n g  an 
assembly language listing i nto CoCo is 
called "hand assembly." As the name 
implies, you do the assembly by hand. 
This can sometimes cause problems 
when you hava to set up an ORIGIN 
statement or an EQUATE. I n  short, you 
have to k n ow something a bout 
assembly to hand assemble some 
programs. 

Use the following program if you wish 
to hand assemble machine language 
listings: 

10 CLEAA200,&H3FOO: 1=&H3F60 
20 PRINT "ADDRESS:";HEX$(I); 
30 INPUT "BYTE";BS 
40 POKE I,VAL("&H"+B$) 
50 1=1+1 :GOTO 20 

This program assUmes you have a 16K 
CoCo. If you hava 32K, change the 
&H3FOO In Line 10 to &H7FOO. 

What's A CoCo 
CoCo is an affectionate name which 

was first g iven to the TRS-60 Color 
Computer by its many fans, USer. and 
owners. As such, it is almost a generic 
term for th ree computers, al l  of which 
are very much alike. 

When we use the term CoCo, we refer 
to the TAS-60 Color Computer, the TDP 
System-l00 Computer and the Dragon-
32 Computer. It is easier than using the 
three "given" names throughout the 
Rainbow. 

In most cases, when a specific 
computer is mentioned, the application 
is for that specific computer. However, 
since the TDP System-l00 and TRS-60 
Color are, for all purposes, the same 
computer in a different case, these terms 
are almost always Interchangable. 

The Rainbow Check 

The small boxes which you see with 
programs in Iha Rainbow ara our RAIN­
B O W  CHECK program, which i s  
designed to help you type I n  programs 
accurately. 

The check program will count the 
number of characters you type in. You 
can then campara the number the 
RAINBOW CHECK gives you to those 
printed in the Rainbow. On longer pro­
grams, some benchmark lines are given. 
When you reach the end of one of those 
lines with your typing, simply check to 
see if the numbers match. 

To use the RAINBOW CHECK, type in 
the program, CSAVE it  for future use, 
then type In the command RUN and 
press ENTER. Once the program has 
run, type NEW to remove it from that 
area into which you wil l  be keyi ng 
programs. 

Now, whenever you press the down 
arroW, CoCo will give you the hexad .... 
clmal number of bytes in memory. This 
is to check against the numbers printed 
in the Rainbow. If your number is differ­
ent, check the listing carefully to be sure 
you typed in the proper 6ASIC program 
code. 

As tha hexadecimal num ber appears 
in the upper-left corner of the monitor 
screen, you may wa nt to clear the SCreen 
and press the spacebar five or six times 
to move the cursor out Of the way for 
easy reading. The RAINBOW CHECK 
counts spaces, too, follow the spacing 
just as it IlPpe,ars in the magazine. 

Here's the program: 

lQ CLS:IF PEEK(1 1 6)=127 THEN 
X=32686 ELSE X=16304 
20 CLEAR 2S,X-l 
30 IF PEEK(1 1 6)=127 THEN X=32688 

ELSE X=1 6304 
40 FOR Z=X TO X+77 
50 READ Y:W=W+Y:PRINT Z,Y;W 
60 POKE Z,Y:NEXT 
70 IF W=57 1 6  THEN 60 ELSE PRINT 

"DATA ERROR":STOP 
60 EXEC X:END 
90 DATA 182, 1, tOO, 167, 141, 0, 68 
100 DATA 134, 126, 1 83, 1 ,  106, 190 
1 1 0  DATA 1 ,  107, 1 75, 1 4 1 ,  0, 57, 46 
120 DATA 1 4 1 ,  0, 4, 1 9 1 ,  I ,  107, 57 
1 30 DATA 1 29, 10, 38, 44, 52, 22, 220 
140 DATA 27, 147, 25, 142,4, 0, 141 
1 50 DATA 6, 31, 152, 1 41 , 2, 32, 25 
160 DATA 52, 2, 68, 68, 68, 68 
1 70 DATA 1 4 1 .  4, 53, 2, 132 
180 DATA 15, 1 29, 9, 46, 4, 1 39, 1 1 2  
190 DATA 32, 2 ,  139, 55, 1 67,  128, 57 
200 DATA 53,22,1 26,0,0 
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