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A BULLETIN BOARD SYySTEM
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For Color Computer Users with Modems, we
have a Bulletin Board Service called INFOCENTRE.

' %tae’ s @° %
K 2 X O LI - L o T . - . 3 ~
. POUSA R B b OO AEME R RIS A DR KRN

All users are welcome. However, you must first
contact our office for authorization and message
codes.

The system includes public domain software,

hardware, price lists, book and software
reviews, technical updates, & message service,
a bulletin board and software retrival.

Info-Centre also accepts visitors, Jjust type
visitor where it asks for your phone number
and your name.

02 344 9511
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Many people have suggested to me that computing is an expensive hobby.

And 1 suppose that depending on where you’re coming from, one can agree that, yes, it
does cost money to get going!

Sut many of us have other hobbies. A lot of you - in fact, most of you seem to have
interests in at least one of the following:

trains {either models or the real thing),

boats {either as a tourist or as an owner),

amateur or citizens band radio,

or photography.

14 you have an interest in any of these, then I Know why you’re poor - and
because you spend toc much time on your computer!

From my perspective, teeding your computer habit costs far less than any of the above
pursuits, but is blamed for a greater proportion of the financia! stress'

I contend that per dollar spent, you gain as nmuch, or more, satisfaction from wvour
computer than your other hobby. 1 don‘t believe this is any reason to drop other
tnterests, but it does justify a rethink as to where you 411 spend your leisure dollar.

its not

Look at the pictures,
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If you have seen the Macintosh, you’!' Know that this computer represents the state of
the art in screen manipuiation.
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TANDY ELECTRONICS DEALER (No. 9320)

Software

P.0. Box 256, Roseville. NSW. 2069
Phone: (02) 467-1619

* Largest Range of Software for the
TRS-80 Color Computer in Australia.

* ARCADES-ADVENTURES-GRAPHIC ADVENTURES
UTILITIES-APPLICATIONS-0S9-EDUCATIONAL
SPEECH SYSTEMS-DIGITI2ERS-HARDWARE.

* Specializing in hard to get software.
* Prompt mail order. service.

* Happy to answer your general queries.

Send $2.00 for Comprehensive Catalogue
over 40 pages and growing weekly -.....

* ROSEVILLE USER's GROUP MEETING
Servicing all your computing needs.

ToToADVRSEPT

RETURN OF THE

JET-1 - $25
JUST LIKE THE MOVIE CHASE! SPEED THROUGH THE FOREST
KNOCK THE STORM TROOPERS INTO THE TREES

...AVAILABLE ONLY FROM US...

...80 COLUMN DISPLAY...

THE DOUBLE 80 PLUS 80 COLUMN DISPLAY PLUGS INTO THE CARTRIDGE
CONNECTOR ON YOUR COCO. REQUIRES Y CABLE
SEE DOUBLE DENSITY ADS IN U.S. RAINBOW

...TERMINAL PROGRAMS...
ULTRA TERM + WORKS WITH THE THREE MOST COMMONLY AVAILABLE 80 COL
CARDS. WORD PAK (+m). COLOR POWER || AND DOUBLE 80+ (THE ONE WE SELL)
THISISFORDISK USERS ONLY. SO IF YOUHAVE YOUROWN 80 COL CARD. THIS IS
THE TERMINAL FOR YOU
COLORTERM (TAPE AND DISK) DOES AS ABOVE BUT YOU
DON'T NEED THE COL 80 CARD AS IT HAS ITS OWN 42, 51,
64, 85 COL DISPLAY WITH LOWER CASE.

JET |- $25 80 COL CARD - $180
ULTRATERM - $90 COLORTERM (Tape or Disk) - $80
Y CABLES - $35 64K UPGRADES (Fitted) - $90

128 K UPGRADES (FITTED) - $260

THE 128K UPGRADE INCLUDES A NEW DISK ROM WITH A DOS THAT IS
COMPATABLE WITH RSDOS, BUT INCLUDE NEW FEATURES NOT FOUND IN ANY
OTHER DOS. SUCH AS THE FULL SCREEN EDITOR, AS WELL AS THE ORDINARY

059 BOOT AND RAM ROUTINES. SEE THE RGS ADS IN THE U.S. RAINBOW

PLUS ALL THE LATEST GAMES AND OTHER PROGRAMMES
..SEND FOR A PRICE LIST..
ALL PRICES INCLUDE POSTAGE - EXCEPT UPGRADES

J. FRICKER
QUEENSLAND COLOUR SOFTWARE SUPPLIES
P.0. BOX 306 - CLAYFIELD 4011
PHONE (07) 2628869 A/HOURS




The Mac wuses a 32 bit CPU with 128K to create this
precentation, (and costs a lot of money!).

These pictures are, in fact, from Cofo Max - a brand
new prodect that will be in Australia in the next month
or sc. CoCoMax fits into the R port of CoCo, and the
addition of a multipack interface is recommended so you
can add your drives and modem.

Max will not be cheap, - but as I often say, anything
good costs' Depending on whether the Australian dollar is
worth one or two stones, the 4#inal cost of CoCoMax could
be as ‘ow as 3140 It will be distributed in Australia by
Computerware for Micros.

Recentiy it has been my privilege to work on several
projects with the staff of Tandy; a change of policy for
them. We are breaking new ground in our relationship with
Tandy. They have revised several other policies too' The
result of these other reversals can be found the centre
pages - so this, in a wvery real way is our “Welcome
Tandy" edition,

4 whole new range of software has hit the Tandy shops -
much of it is really exciting stuéf! We will be devoting
next issue’s reviews to some of this material., Just to
wet your appetite, there is a new version of the chess
game - if you think you're pretty good at the first
version - try this one' Then there is "Frogger® (as in
THE Frogger) and there’s maore,

The Tandy organizatior has about 350 outlets around
Austraiia, leads the worid in its personal computer field
and in so doirg, employs some very special pecpie. Tandy,

you are indeed welcome in these pages - we thank you for
the care that you give to your work, the quality of your
product and the quaiity of your staff,

its seems appropriate, because pecple have been asking,
and because we see this "Tandy Edition® as something of
a miiestone, that we revea! the policies that quide our
endeavours.

They include:

1. To provide you, the reader, with as much quality
information for your computer as is economically feasable
on a regular monthly basis,

2, To encourage, nurture and assist your study of the
computer by publishing appropriate articies and programs
and by pubiishing your work as you grow.

3. To encourage, nurture and assist you to find
friendship and assistance in the User Group network. Our
magazine is net actually about computers - it 15 about
you!

4. We believe in total equality. Therefore we do not
differentiate between male and female, young or cld.

5. We try to be honest, We will report honestly matters
of interest to our readers, even if such reporting is
detrimental to an advertizer.

6. We care, We care enough to be working 7 days a week
(mostly!); we care enough to be working 14 hours a day
minimum; we care enough because it has become very clear
that you all care about us!

7. The magazine shou'd reflect your interests. That is
why we love to receive and publish your letters.

RAINBOW]|:j1}-

supplier of the latest hardware add-ons for CoCo

CoCo MODEM

AUTOMATIC $295 STANDARD $250
(P&P $5) (Reg. Mail $10)

1 Telecom approved to 300 baud bi-directional
modem

2 Plugs into Rom port or expansion pack to work

with disk
(Specity Tandy Controller or other)

Inbuilt terminal programme on Eprom (no loading).

Automatic model includes push button phone with
auto redial facility.

Requires no power pack. Works with all models of
CoCo

Leaves printer port free for continuous down load
to printer

DISK CONTROLLER (TANDY Compatable)
Improved DOS, Gold Plated Contacts.
Has Auto Num., OS9, Flex commands,
inbuilt monitor etc. $200

4-SLOT EXPANSION PACK (MARK Il) $125
Enables disk controller, modem, 80 col-
umn card, Eprom programmer, Rom
packs etc, to be run/selected at one
time. Now supports voice pack modules

CASE CHANGER

LOWER CASE BOARD made and tasted $70
(simple installation) gives true lower
case (with descenders) on screen with
reverse video.

VIDEO AMP CARD $25
(simple installation) for driving video
moniter.

PHONE (07) 302072, (07) 3690860
Write to 17 Penley St, The Gap. Q. 4061

RAINBOW]:jjz-
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Dear Readers,

Tino, Daniel and 1 are rather
flattered to find that a few people have nominated
us for the “Greg Wilson Award’. We are of course
glad that some of you have had fun (and hopefully
found some use) in typing the odd contributions we
have nmade to the magazines. However, we feel that
the contributors are of secondary importance as
conpared to the primary effort made by the editors
of the magazines. The point 1s that had WE never
existed the magazine would still be aroend,
whereas if Graham Morphett (and the splendid tean
he has collected around hin) had not existed, none
of us would of had CoCo, MICO or Australian
Rainbow 1o read after the sad departure of Greg
Wilson.

Ue therefore believe 1t 1s entirely fitting that
the award should go to those people who hive
shouldered the main burden and responsidbility of
producing - and ever inproviag - our favour:te
magazine, Greg Wilson would surely have endorsed
this viewpoint.

Anyhow, on our part, we would like to noninate
Grahan Morphett and Kevin Mischewski for the first
‘Greg Wilson Award’,

Bob Delbourgo
Sandy Bay, TAS.

Dear Readers,

Bob conned me into inserting this
Tetter, but we want to make it clear that we are
not standing for nomination,

There are so many factors to consider in this,
and in any case we don’t satisfy the longer tern
criteria - ie, compared with Bob and family or
Dean Hodgson, we are only late-comers!'

1 thank Bob on behalf of the tead, we in turn
are flattered by your letter, and even more so
Bob, by your friendship.

Grahan and the tean,
Dear Grahan,

I an currently in Long Bay Goal and
have a Keen interest in computers. One of the
prograns of the May ‘84 issue No 35, (the name of
the prograa is ‘The Little Rumner’), has me
intrigued. 1 an learning programing at the moment
and 1 haven’t come across this language. Could you
tell me what is? Also could you recommend any book
to help me learn this language.

1 do own a computer, it is a 4KECB CoCo. I have
been with computers for one year, and have learnt
the basic language pretty well and would now like
to knaus is ther any other language, 1 could wuse
with my computer,

| would be grateful dor all the help in this
matter. | was previously a Rainbow subscriber and
had to terminate my subscription after being put
in goal. I can’t really afford the three doliars 2
nonth due to my small goal earnings.

Garry Brownshaw

Natraville, NS4,

Dear Garry,

LITTLE  RUNNER  was wrilten as DATA
statements, which are used by a basic program to
load them into the computer as machine code.

It is possible to save this progran in machine
language, after loading the three sections. To do
this you have to find the START ADDRESS, the END
ADDRESS, and the EXEC ADDRESS. To get the
START ADDRESS .. PRINTPEEK(487)#254+PEEK(488)
END  ADDRESS .. PRINTPEEK(124)¥256+PEEK(127)~]
EXEC ADDRESS .. PRINTPEEK(]S7)#256+PEEK(138).

After these addresses have been found, and
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before EXECuting the progran, you
*LITTLER", START ADDRESS, END AODRiSS. EXEC
ADDRESS. In future you will be able then to CLOADN
the entire program in one go.

Nachine Language is the native code of CoCo.
Basic is in the compuler as a “foreign’ body which
really exists only to interpret your instructions
to CoCo. If you have access to EDTASMt, or even if
you just follow Kevin’s articles in this magazine,
you will begin to understand what machine code is.

An alternative language to tackie might be
FORTH, a tutorial upon which occurs most months in
Australian CoCo.

We have a nunber of prisoners around the country
supplying articles and making contributions of one
type or another, so | hope you wont think that you
are alone!

Grahan,

Dear Grahan,

1 have 2 16K (non extended) Coo anu !
was wondering if there s another magazine you
could send me that is better suited to ny computer
than the Australian Rainbou.

Do you think it would bde worth it to send my
conputer away to have it extended to the 16K ECB.
I have been quoted $100 to have this done.

There is one more thing you might be able to help
ne with, | wrote ny own program to store
information on my greyhound and saved it on tape
and in the past | have no trouble putting it fron
tape to computer but now it finds the code word
ok, which is *Dog" and aboot 3 seconds later it
cones up 1/0 error.

Ray Stameell

Fairfield, NS,

Ray,

It is possible that you may find Australian
CoCo of greater vse than Rainbow. Colo has the
advantage that even if nooe of the CoCo prograns
will work on your machine, then at least the NiCo
prograns should stand a chance.

The real trend is to 44K ECB, and 1 doubt that
our programers are too worried these days about
exceeding 16K, This is particularly so for
educational software, where I contend that it is
enrealistic to say you are serious and only have
14K,

1 really can’t say whether 1t is worth you
upgrading your machine. Discuss this with your
Meet Contact.

It is likely that your ‘tape has “crashed’.
This magazine in the past, has made 3 big thing
about back ups, and | quess we need to reiterate
those statements:

1, Have back ups of every piece of softuare you
own on separate tapes or disks.

2. Keep the second copy in a separate place.

3. Religiously back vp - don”t do it once and
then get slack, There is no need - you have 3
computer - use it to take the drédgery out of the
process,

4. Your files are precious - double back ups
are not out of the question.

5. Keep tapes and disks away fron magnetic
nedia - this in particular means electrical wires,
loudspeakers, motors, and ..., Colo.

4. Save programs you are copying or writing
before you RUN them. This applies doubly to
anything you type in from Australian Colo this
nonth!

We’d be interested in seeing your program with
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a view to printing it, if you'd care to share it
Grahan,

Dear Grahan,

Today | picked wp your subscription
form from our Toca) Tandy dealer. In his letter to
ne dated 19th Feb’85, Mr Edward Cox, SUPERVISOR
COMPUTER SERVICE of TANDY AUST. LTD, NT DRUITT
NS4, reconmends your magazine as further reading.
Upon my question re the popularity of Bulletin
Board Systems (BBS) in Aust. Nr E. Cox advised
that you maintain a BBS. | assume that this BBS is
the Bulletin Board CoCo Link that you advertise on
your subscription form.

My attention was first drawn to BBS by two
excellent articles in the Nov’84 edition of the
Anerican COMMODORE dedicated magazine CONPUTE’S
GAZETTE, which | had borrowed from 2 neighbour’s
boy, who has a Cowsodore 44 computer. ] enclose
printouts of both articles, in case you wish to
Australianise and CoCoise and wuse then. Al the
same tine they can now serve as common ground for
comparison, How is the popularity of BBSs here in
Australia compared in the USA as described in
‘Bulletin Board Fever’ and ‘The Indispensable
Sysop’? Who makes Direct Link Modens that are
Telecon approved for the Tandy Colo?

Naturally 1 bhad bheard of Computer talking to
Computer, but, like everyone else, this
infornation came {rom Hollywood, where conputers
can transfer whole hibraries of information 1 2
matter of seconds. Apparently the reality looks
different, The quality of telephone lines limits
the transmission speed. How fast s the
transnission speed over felecon lines? How long
would it take if 1, for example, instead of
enclosing a hard copy of “Bulletin Board Fever’ to
this letter, would prefere to send you that
article by uploading it into your BBS,

1 an looking for a not-too-advanced book on
Conputer Technology, but not on programming. Do
you publish reviews?

Looking forward to hearing from you.

K. Peter Uolf
Forster, NSU.

Peter,

8BS are relatively new in Australia, and the
articles  you seat reflect the slick yankie
jouraalistic approach to the subject which
suggests that the writer has little experience of
his subject and even less inferest in if,

The reality of US BBS is different to that
described, In Australia, The Australian Beginning,
Infocentre, and the guys in WA {from the Perth
User’s group have as long an experience with B8S
as anyone,

The B8S is yet to find a niche in the day to day
affairs of man, but of all the current technology,
as | have previously said, | believe that the B8S
is the item that could make the home computer
relevant to the average person,

BBS upload / dounload times are  about
equivalentto cassette loading times. So if you
time a save of your recent letter, you’ll get some
idea of the comparison.

Ue are willing to publish reviews of books, but
have not received any for review!

You are fortunate, you ahve an active and
capable wuser group at Foster, front lined by Gary
Bailey. He can assist you further.

Brahan.

April, 1985
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Annette Norphett.

Hi there' For those of you who are coming to the
conference, and are unfamiliar with the Gold Coast, here’s
an accomodation quide which should be of assistance.

We suggest you ring, or write, and make your own
arrangnents - see if you can be sent a panphlet showing
the motel / caravan parks and detailing their facilities,
Some places I‘ve seen and others [“ve only picked out of
the telephone directory. So here goes:

MOTELS:

1. Beaconlea Apartments, 316 Marine Parade, Labrador,
4125, (4KM away from conference site). Phone 075-32-9919.

Multi-story apartment block, overiooking the Broadwater.
Truely delightful, for those who can afford a little
extra. Very spacious, with tasteful decor, breathtaking
views completely self-contained and includes washing
machine, dryer, Kitchen and two bedrooms. Tranquil
setting, security parking, games room, half-size temnis
court. Accomodate 4 people.

Taritf: $40 a double Cincludes linen charge)
nin 3 nights
$25 each extra person p.u.
Auarded my highest reconmendation (I love it!)

2. Sundale Motel, 20 Queen Street, Southport, 4215,
(2Ms from conference site). Phone 075-32-2111. No cooking
facilities or restaurant.

Tariff: $36 double
$30 single
44 each extra person
$3 for continential breakfast

3. South Surfers Motor Inn, 2884 Gold Coast Highway,
Surfers Paradise (5KMs from conference) Phone 075-38-4955.
Undecover parking, serviced and self contained units, air
conditioned, BBQ, games room, close to beach.

Tariff: $28 double
$25 single
$5 for each extra person
$33 for 4 people in a self-contained
unit.

4. Crystal Waters Motel, Marine Parade, Labrador, 4215
(4KMs from conference) Phone 073-31-1084.

Quiet street, opposite park and beach. All self-contained
units with 2 bedrooms and Kitchenette. Neat, confortable,
niddie-of-the-road accomodation,

Tariff: $30 double
$20 single
$40 fanily

3. San Martino Motel, 125 Frank Street, (Gold Coast
Highway), Labrador, 4215. (3KMs from site) Phone
075-31-3498.

Some self-contained units with large room and kitchenette
(sleep 4-3). Some with cooking facilities, room service,
restaurants.

Tariff: $20-$25 double
$18 single
$35 self-contained 2 bedroons
4. Broadway Notel, 128 Frank Street, (6old Coast
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Highway), Labrador, 4125. (3KMs from conference) Phone
075-31-3288.
Air conditioned, Heat, TV, Fridge, some with cooking
tacilities, clean and comfortable.

Tariff: $20-$30 double

CARAVAN PARKS:
1. HiWay Caravan Park- & Frank Street, Southport. 4215.
(2KMs fronm conference) Phone 075-31-2281.
Tariff: $14 per night (1 or 2 people)
$5 per extra person
2. Treasure Island Caravan Park- Brisbane Road (Gold
Coast Highway), Labrador, 4215. Near the drive-in (5KMs
from conference). Phone 075-37-1449.
Tari$4: $23 Double
#$3 each extra person
¥ All linen available.
On site vans: $17 double per day.
+$2 each extra person
¥ No linen, but can be hired.
$20 double (with ensuite)
+$2 each extra person
3. CoCoNut Grove Holiday Village, (will the CoCoNuts from
Victoria stay here?) 2342 Gold Coast Highway, Miami Beach
(about 10KNs from conference) Phone 075-55-2577.
Taritf:
On-site vans: 416 per night (1 or 2 people)
+$2 each extra person
¥ No linen or blankets provided;
but can be hired ($1.75)
Self-contained: $20 double
+$2 each extra person
* Blankets provided, but no
linen,
4. Palm Beach Caravan Park, 1334 6Gold Coast Highway, Pain
Beach. (about 13KMs from conference) Phone 075-35.3359.
On site Vans:  $14 double
+$3 each extra adult;
+$1.75 each extra child.
¥ Blankets and linen supplied

TRANSPORT :

Transport is available (private or public) within a short
distance of each of the above, along the Gold Coast
Highway, if needed.

QUESTIONS:

1 you have any questions, please write to me or ring on
075-51-0015, See you all at CoCoConf.

Tutorials,
The following tutorials have been organised, and will be
taken by the speaker shoun.
1. BASIC Tricks. (Advanced Basic). Tino Delbourgo.
2, 128K & 0S9 Bob Thomson.
3. Hardware Modifications to CoCo  Brian Dougan
Continued on P 40 ...
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This manth we have programs ¢rom America, desp:ie some

very usesyl input from Bob Horne of lpswich, 01d. We
thought that the US programs would compliment the two
programs we have available on the tape *Say the Word®.

Since wher did *Word Pack Speller® become "Say the
Word®, you mar well ack! Well, since we received a
magram from Jz-Wiz which was tee good to ieave off! S0
right from the start, all those who have received the
g3y the Word® ‘tape have also received the 0z Wiz
progran as well.

Far those who don’t Know what I'm talking about,
that’s alright, ! have the same problem. "Say the Word*
is a progran tape we supply containing ‘wo prgrans which
utilise Tandy’s Speech - Sound Pack, to assist teachers
motivate children with their spelling. The first program
has around 500 second grade words, taken directly from
the curriculum, which the computer actually speaks. The
computer places the word ina sentance, says the word
again, and then awaits the child’s input. The sentence
is displayed on the screen, minus the required word. The
input is "lowered” by the computer into the sentence; if
particular letters are incorrect, then these are removed
by the computer, and the child is asked to spell the
word once more. When a correct response is obtained, the
computer asks for the next word in the list., No scores
are Kept.

Words and sentences for other grades can be easily
input by the teacher as DATA lines, or you can await our
next release, which will probably be for fourth grade.
*Say the Liord® is $39.95 from us or our agents.

Back to Bob Horne.

Bob has produced a series of word games, which have
been sucessfully road tested in his class room. We are
highly honoured to have these prograns and look forward
to featuring the first one next month.

The advent of the Tandy 1000 makes the Educational
computer scene very interesting. The Tamdy 2000 has been
around for a while, and is a finalist in the “"Computer
of the Year” stakes run by "Your Computer’. The 2000 is
wonderful for many applications, and I would think that
large schools might well consider it as essential.

But the 1000 will make some inroads into the 2000’s
territory, because it can do many of the same tasks with
much of the same software.

We saw OMNUS at the computer show in Sydney, which
ranmed home this point' OMNUS will control the school
f§iles. By that I mean that essentially any information a
school is likely to want to record against 3 pupil, or
any report a school is likely to want to receive on
students, can be obtained in seconds from this most
ysefu! tool.

I‘n not going to spend nuch time on OMNUS at this
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point, because we are about to receive our first 1009,
and we wil! review XMNUS in deta:) when we get the time
to took in greater depth at all it can do. Sutfice to
say, 1 allowed an hour to see th:s program put through
11’5 paces at the show, two hours later 1 had to go and
we still hadn’t seen all!

14 you are impatient for more information, contact Leo

Wiicon (Tandy, Fortitude Valley) or Karel Davey (Tandy,
Mt Druitt).

Qur FEducation section of CoColink is now operative,
just when visitors are to be excluded from that sectian,
1§ you are a teacher and wish to access CoColink during
the day, call me on 075 51 0015 first and 1’11 arrange
¢or you to get in on a temproary permit! I can only do
this in the daytime, when I'm here!

An excellent database called STARS has come to @y
notice, and 1 suggest that a subscription to it would be
a good investment for a school. It has a heap of info in
three main categories =- SPELLING HELP, THESAURAS, and
SUBJECT SEARCH. We’11 talk more about STARS next month,
The impatient ones can contact STARS on 02 235 38%9.

The prototype CoCoConnecticn also arrived as we were
buttoning up this issue. Have not had a long play with
it yet, but it iooks well!

Just an initial run with it indicated how easy it was
to manipulate external devices by computer with it.

While the magazine is at the printers, we hope to
latch CoCoConnection to a mode! railway - THAT will be
the test!

We have begun in earnest our campaign to have CoCo
accepted in NSW schools next contract. It was the major
reason for my recent trip to Sydney.

It is not going to be easy and we will need support
from teachers in that state, so if you want CoCo in your
schools, tell me about it!

After NSW, we hope to be in a good position to
influence the Education Dept in WA, where the schools
have all sorts of computers, but no CoCos'

Finally, if you are a teacher interested in the use of
computers in schools, then I would recommend CoCoCont to
you. We expect to have several tutorials of interest to
you, the first being on "Programing for Children®, and
the second, a tutorial more philosophically based, on
*Computers in the School®.
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Let CoCo Talk You
Into A Better Education

With or without a sound pack, this program can

be a useful learning tool.

fter several months of fun and
Agraphics, I thought it might be

a good idea to get back into
some practical programs for your Color
Computer. I have been receiving some
very practical suggestions lately which
will take a little time to develop.

Recently, some readers have suggested
I develop something to go along with
the speech synthesizer program pucks
which are now available from a number
ol distributors, including Radio Shack.
So, this month’s *Wishing Well™ offers
an educational program which will put
these voice programs to full use, while
at the same time fulfilling a wish 1|
received almost two years ago.

The result, Talking Micro Math Lab,
with or without speech will prove to
be a valuable tool to anyone who is
interested in teaching youngsters fun-
damental addition and subtraction
skills. Notice I said with or without
speech. There are a number of reasons
why 1 designed this program to be used
without a sound pack, as well as with.

First, even though the voice packs
which are now available are all of
excellent quality, only a small percentage
of the many CoCo users have actually
purchased one. Therefore, | did not
want to list a program which could only
be used by a small percentage of people.

Secondly, until recently, | have not
been an advocate of using “talking
computers.”™ | have always thought of
them as something of a gimmick.
Besides, as a teacher, I had visions of
a classroom teacher competing with the
voice of a computer for the attention
of the students. Little did | dream how
useful they can be for educational
purposes, especially when they are used
with a set of headphones. (No compe-
tition, either.)

Therefore, Talking Micro Math Lak
is designed with three options: |) a non-
talking version, 2) using the new Radio
Shack Speech-Sound Pak, and 3) using
Spectrum Voice Pak, available from
Spectrum Projects. (It might also work
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with some other brand voice packs, but
at the time of this writing, I did not
have access to those other brands. If
their distributors can loan me their
models, | may be able to make future
talking programs in the “Wishing Well"
compatible with most other versions,
too!) Also, 1 will include instructions
on how to adapt the non-talking version
to the MC-10 with the memory expan-
sion pack.

The following listing is designed to
work in its non-talking version in 16K
Color BASIC, in its Radio Shack
Speech-Sound Pak version in 16K, or
in its Spectrum version in 32K from
tape or disk. | have tried to shrink the
Spectrum version down to work in 16K,
but it looks like the program is just a
little too big to work with the machine
language driver it requires. Hopefully,
those of you with the Spectrum Voice
Pak will have at least 32K.

Now, let’s spend a little time looking
into the background which led to this
month's article

The Wish

The wish which led to this program
actually predates my interest in com-
puter speech. In fact, granting the wish
actually came more along the lines of
performing a minor miracle. You see,
the original Micro Math Lab was
developed with a specific student of
mine in mind. This student's name is
Mark, and his story is very interesting,
indeed.

Mark and his twin brother, Bobby,
came (0 me as students over two years
ago at the age of 17. They had been
born with a serious birth defect which
left them with somewhat limited abilities.
In spite of these serious limitations,
both have been an absolute joy to work
with. They are the kind of students one
gets a really good feeling about being
able to help.

I knew what | was getting before
Mark and Bobby arrived rather belat-
edly at the high school level. 1 had
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known both from the time they were
born and knew how great a task their
parents must have had in trying to work
with teachers to educate both in the
simplest of life skills. Just before
receiving both boys, the family helped
fill our high school staff in on what
limited skills both had. I was told Bobby
was actually quite good in math, while
Mark could not even comprehend
adding two plus two.

What I later found was that what one
was strong in, the other was usually
weak in. For example, Bobby could
handle rather complicated multiplica-
tion and division, but was extremely
sloppy in his writing or in something
as simple as coloring a picture. Mark,
on the other hand, could not add, but
was extremely neat and precise at a task
such as coloring or handwriting.

Fortunately, what the family did not
tell me was their teachers of the last
eight years had assured them Mark
would never learn to add! In fact, they
told them to give up!

After working with Mark for just a
few days, it became painfully obvious
how limited his math skills were. He
had developed the habit of using a scrap
paper to draw lines or checkmarks to
count in adding a single digit addition
problem. This made his work slow, with
little recall when not using the lines.
Ask him what ‘7" and ‘9" are, and he
would not know!

Therefore, 1 started working on a
colorful math program for the CoCo
that would catch Mark’s attention as
well as slowly draw him away from
using lines. If [ could have the computer
screen display colored blocks corres-
ponding to the digitsin a given problem,
I could get him to count the blocks on
the screen, and then relate the total to
the visual image of the math problem.

The result of this effort was the
original version of Micro Math Lab,
which I put Mark to work on for two
class periods a day. On the average,
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Mark could complete nearly one
hundred problems in a 45-minute
period. I'll get into how to use the
program a little later.

What Were The Results?

Recently, I spoke with Mark’s parents.
| asked them if they had checked how
well Mark was doing in his addition.
Since we had just come back from
summer vacation, | was not at all
surprised they had not given him any
busy work over the summer. | promised
to send home some math sheets so they
could watch Mark doing his math.

The problems 1 sent home were four-
digit, two-number addition problems.
To their astonishment, Mark was able
to complete the sheet in just minutes
with no errors and with no number
lines! They called to ask how | did it.
It was at this time they told me about
the prediction from his previous teachers
that Mark would never learn to add.

Since that time we have also worked
on subtraction and money handling.
Mark's parents are also ready to buy
the boys their own CoCo to use at
home, and as you can guess, some
“Wishing Well” software will probably
go along with it.

The program more than proved its
worth. However, | have two dozen more
students who are in the same condition
as Mark was. (Remember, these are
handicapped, special needs students.)
They have started this comprehensive
program using the Micro Math Lab to
strengthen their addition and subtrac-
tion skills.

Since our department just purchased
the Radio Shack Speech-Sound Pak,
| decided to adapt the program 1o use
the speech it could generate. As you
can imagine, some of the students do
get a little bored during a long stretch
with the computer. The speech would
help liven things up.

The Program

The final result is the program you
see listed here. As 1 mentioned, | have
made it usable with both Radio Shack’s
Speech-Sound Pak and the Spectrum
Voice Pak. Let me take a moment to
mention the difference between the two.

The voice produced by the Radio
Shack Pak is a very clear, precise voice
without any real inflection, which is not
bad for the type of students [ am
working with. 1 find the voice quite
pleasant, in fact. The Pak does not
require a machine language program.
It requires a few PEEKs and POKEs,
which only make up a few lines in your
program.
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The Radio Shack program does have
two drawbacks. First, it does not read
numbers correctly. The number 1,278
would be pronounced “one two seven
eight” rather than one-thousand two-
hundred seventy-eight. This means
strings must be saved to pronounce
these numbers, which can be an ob-
struction in any talking math program.
This program takes this into consider-
ation and compensates for it.

Secondly, there is a heftier price of

about $100, almost $30 to $40 more
than others. If you don’t like to have
to load in machine Janguage drivers, the
extra price may be worth it.

I have found one other drawback, but
this may be a quirk in my program pack
or in my older CoCos. Every so often,
the computer will only produce static
instead of speech. This can be resolved
by pressing the Reset button. As I said,
this may only be something with my
own copy, and it is not a serious
problem.

Spectrum’s version does require a
machine language driver, but this driver
lets you do much more than the Radio
Shack version, such as save a glossary
of frequently used words. It also
pronounces long numbers in their
correct verbal form. Add to this the
lower price tag and you have speech
at a reasonable price. The voice is a
little more “stuffed nosed” than Radio
Shack’s, but some of my students like
it better because it gives the computer
a little personality.

Maybe this will help some of you who
haven't gotten a voice pack decide
which one to get. I like having both.
With a little luck, I may get to report
to you on the other brands later.

In writing the programs, I wrote
strings identified as AS to generate the
speech. You will notice I used phonetic
spellings of the words I want spoken
to get exactly the type of speech I
wanted.

This was especially necessary with
numbers such as 10 through 19, which
the Radio Shack version could not
pronounce in their numeric form. These
strings will work equally well with the
Spectrum version, cven though they are
not necessary.

If you use the non-talking version,
you will not have to worry about the
program being totally silent. | have
included SOUND commands that are
ignored in the talking mode. I have
found that SOUND commands discon-
nect the Radio Shack’s Speech Pak for
some reason. Therefore, a number of
IF/ THEN statements will prevent this
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from happening.

I have not included the machine
language driver for the Spectrum
version since I would assume if you have
one, you must have the program. You
can also load from either tape or disk,
if you have a Multi-Pak Interface or
Y-cable. Those who have the Spectrum
Pak will be familiar with the loading
techniques. Once the driver is loaded,
it does not have to be reloaded for
additional runs.

Using The Program

The first screen that appears will give
you the three choices: A) non-talking,
B) Radio Shack and C) Spectrum.
Choose ‘A,’ and the program will
proceed without sound. Press ‘B, and
the proper values for the POKE will
be used. Press ‘C,’ and the program will
prompt you for tape or disk. Load the
driver and the title card will appear.

If you use the non-talking mode, then
the title TALKING will not appear.
When in the talking mode, the title will
be spoken. Press any key to go to your
selections. You may next press ‘S’ for
single digits or ‘D’ for double digits.
Next, press ‘A’ for addition or ‘S’ for
subtraction.

When your problems appear, you will
notice the colored blocks to the right
or left of each digit correspond by color
and number to the digits in the problems.
Therefore, the student can count the
blocks to get an answer.

An arrow will point to the column
being used. If an answer is 12, then the
2 must be entered first, and then the
arrow will move to the next column.
If any carrying is required, it will appear
as a small carry number at the top of
the next column. A green block will also
be added for carrying purposes. If an
error is made, then the program will
make you continue until you get it right.

In the speaking versions, all responses
and questions are actually spoken such
as “How much is . . .." or “No! The
answer is not . . . 7 When you wish to
see the number of correct answers and
number of misses, press the ‘@ key,
and this information will appear.
Pressing ENTER will reRUN the entire
program.

MC-10 Version

Unfortunately, there is no way to get
a talking version for the MC-10 that
I know of. Still, you may be able to
get a very nice non-talking version. To
correct all the screen poke locations,
I have included the variable MC which
equals zero in the CoCo version.
Adding this line:

15 MC=15360
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will correct the values. You may also
wish to delete the following groups of
lines:

50 through 150
190 through 210
230
400
500
580

2000 through 5010

You may also wish to neglect any
strings known as AS when they appear
in a line, but it might be safer just to
follow the directions above rather than
tampering with the contents of the lines.
Conclusion

Here you have it: a talking educational
program | dare say is equal to if not
superior to some you may pay for. For
my own purposes, | have finally broken

have come up with a few more gems
which I may share with you if enough
of you are interested, such as a talking
multiple choice quiz similar to the
screen quiz programs from quite a few
months ago.

Best of all, I have been able to achieve
something with Mark that others were
convinced was impossible. To me, that

into the world of synthetic speech. I s the best little miracle of all.
s
qiyﬂ” 55)
269 YU$=CHR$(172) :G0OT0O429

The listing:

1 7 90096 90 6 36 0 96 3 3 9 3 I I I I I I 0

2 ** TALKING MICRO MATH LAB *
I ’% BY FRED B. SCERBO *
4 *x COPYRIGHT (C) 1984 *
S ’* 149 BARBOUR ST.N.ADAMS,MA *

S 2 2 2222 X2 XL LT L LT L L L L XL L LT
1@ CLEARBSBY

29 T=80:K=1:WJ$="PLUSS"

3¢ DIM Z$(19)

A9 CLS

59 PRINT@132,"A) NON-TALKING VER
SION®

&9 PRINT@196,"B) SPEECH-SOUND PA
Kll

76 PRINT@248,"C) SPECTRUM VOICE
PAK"

8¢ X$=INKEY$: IFX$=""THENS®

99 IF X$="A"THEN VP=0:G0T0229
160 IF X$="E"THEN VP=1:G60T0130
116 IF X$="C"THEN VP=2:GOTO3009
126 GOTO8%

130 XX=&HFF@9: YY=&HFF7E

140 POKEXX+1,52:POKEXX+3,63

150 POKEXX+35, 60

160 GOTO229

178 REM CREATE VOICE

189 IF VP=@ THEN RETURN

190 IF VP=1 THEN 2009

200 1IF VP=2 THEN 4800

219 RETURN

220 REM START

230 Z$(19)="TEN":Z$(11)="ELEVVAN
":Z$(12)="TWELV":Z$(13)="THIRTEE

N":Z2¢(14)="4 TEEN":Z$(15)="FIFTE
EN":2$(16)="6 TEEN":Z$(17)="7 TE

EN":12$(18)="8 TEEN":Z$(19)="9 TE
EN "

249 R$=CHR$ (128) : Z$=CHR$(207):V$
=CHR$ (294)

250 T$=CHR$(197) :U$=R$+R$+R$+R$+
R$:UL$=R$+R$+R$:UV$=CHRS$ (157) : UF
$=CHR$ (175) : UG$=CHRS$ (255) +CHR$ (2
April, 1985
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279 CLSO:PRINTE&@Z,CHR$ (255) 5 :FORI
=1TO3G:PRINT@I ,CHR$ (252) § :NEXTI:
PRINTUGS; : PRINT@63, UG$;

280 PRINT@79, T$CHR$ (203) R$UVECHR
$(202)CHR$ (196) Z$CHRS (209) R$Z$V$
V$R$ZSVSCHRS (283) R$Z$VSZSUSUGSUL
$R$R$;

299 PRINTTSCHRS (202) Z$T$CHRS (282
JREZ$SRSR$SZ$RSRSRSEZSVSCHRS (203) RS
Z$R$ZSUSUCSULSRSRSCHRS (194) 3

399 PRINTCHRS (209) R$CHR$ (196) CHR
$(2900) CHR$ (196) V$CHRS (209) R$V$VsS
VSR$VERSVERSVEVEVSUSUGS;

319 PRINT@167,CHR$(1465)CHR$(171)
R$CHR$ (167)CHR$ (179)RSCHR$ (1467) Y
USCHR$ (171) R$YUSUF$YUSRSUF $R$UF ¢

L]

329 PRINT@191,UGS$;

33¢ PRINTE@199,CHR$ (165)CHR$(179)
UF$CHR$ (165)CHR$ (170) R$UF$YUSUF $
R$RSUF$RSRSUFSYUSUF $; : PRINT@223,
UGS

349 PRINTE@231,CHR$(164)CHR$(168)
R$CHR$ (164)CHR$ (1468)R$YUSR$YUSRS
REYUSR$RSYUSRSYUS; : PRINT@255, UGS

s

35¢ PRINT@266,CHRS (191) R$R$SR$CHR
$ (183) CHR$ (188) CHR$ (187) R$CHR$ (1
91)CHR$ (188) CHR$ (187) ; : PRINT@287
,UGS;

360 PRINT@298,CHRS$ (191) R$R$R$CHR

$(191)CHR$(188)CHR$ (191 )R$CHRS$ (1
?1)CHR$ (188)CHR$(187) 3 :PRINT@319

,UGS;

370 PRINT@338,CHRS (188) CHRS (188)
CHR$ (188) R$CHR$ ( 188) R$CHR$ (188)R
$CHR$ (188) CHR$ (188) CHRS$ (184) §
389 PRINT@351,UGS; : FORI=1TO3%: PR
INTCHR$ (243) 5 : NEXT: PRINTCHRS (255
)3

399 IF VP=¢ THEN RETURN

400 FRINT@b66,CHRS (245)CHRS (252)C
HR$ (250) § : WW$="TALKING" : FORWW=1T
07:EW=ASC (MID$ (WW$, WW, 1)) : PRINT@
WW*32+66, CHRS (245) CHRS (EW+32) CHR
$(250)5: NEXTWW:PRINT@WW*32+66,C
HR$ (245) CHR$ (243) CHR$ (250) 5 : RETU
RN
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419 A$="MY CRO.MATH.LAB":GOSUB17
?: RETURN

429 GOSUB279:G0SUBA416:FORA=0TO7:
READ E,F,G:A%(A)=CHR$ (E) +CHRS (F)
+CHR$ (G) : D$ (A) =CHR$ (E-T) +CHR$ (F—
T)+CHRS$ (G-T)

439 READ E,.F,G:B$ (A)=CHRS (E) +CHR
% (F)+CHR$ (B) :E$ (A) =CHR$ (E-T) +CHR
$ (F-T) +CHR$ (G-T)

449 READ E,F,B:C$(A)=CHR$ (E) +CHR
$ (F) +CHR$ (G) : F$ {A) =CHR$ (E-T) +CHR
$(F-T)+CHR$ (G-T) :NEXTA

450 PRINT@417,"by"+R$+"fred"+R$+
"scerbo"+R$+R$+"copyright”; :POKE
1467+MC, 49: POKE1468+MC, 57: POKE14
69+MC, S6:POKE1470+MC, 52

4460 IFINKEY$=""THEN4&D

479 GOSUB279

480 PRINT@429,"s"+R$+"ingle"+R$+
"or "+R$+R$+"d"+R$+"ouble"+R$+"di
gits";

499 POKE1443+MC,40:POKE1445+MC, 4
1:POKE1451+MC, 32: POKE1454+MC, 322
POKE1455+MC, 40: POKE1457+MC, 41:P0
KE1463+MC, 32

sg@ A$="PRESS S FOR SINGUL DIJJI
TS OR D FOR DUBBUL DIJJITS":GOSU
B179

510 X$=INKEY$: IFX$=""THENS19

529 IFX$="S"THENS&LS

539 IFX$="D"THENSSS

549 GOTOS16

559 D=2

568 PRINT@452, "a"+R$+"ddition"+R
$+"or "+R$+Re+"s" +R$+"ubtractian”
’

570 POKE1475+MC,40:POKE1477+MC, 4
1: POKE148%+MC, 32: POKE1488+MC, 321
POKE 1489+MC, 40: POKE1491+MC, 41
580 A$="PRESS A FOR ADDITION OR
S FOR SUBTRACTION":GOSUB179

590 X$=INKEY$: IFX$=""THENS99@
609 IFXs="A"THENB2O

619 IFX$="S"THEN&L3O

629 GOTOS99

630 K=—1:WIs="MY NUS":GOTOB29
640 PRINT@P,A$ (R) ; :PRINT@P+32,B$
(R) 3 :PRINT@P+464,C$ (R) 5 :RETURN
650 PRINT@P,D$ (R) 5 :PRINT@P+32,E%
(R) 3§ :PRINT@P+&64,F$(R) § :RETURN
660 PRINT@AP,CHRS (209)CHRS$ (219) 3
: PRINT@AP+31,CHRS (209) CHR$ (216)C
HR$(218)CHR$(217)3;

679 PRINT@AP+46S5,CHR$(218) 5 :RETUR
N

680 PRINT@AP,R$R$R$; :PRINT@AP+31
.R$R$RSR$; : PRINT@AP+64 ,R$R$R$S IR
ETURN

699 FL=FL+1:A$="NO.THEE ANSWER I
S NOT "+X$:60SUB170:FORHH=1T0&00

tNEXTHH

700 IF VP=@ THEN SOUND49,2

719 RETURN

720 X$=INKEY$: IFX$=""THEN729
739 IFX$="@"THEN1250

749 X=ASC(X$)-48: IFX{GTHEN729

759 IFX>9THEN726

769 RETURN

779 1IF TB+(BB#K)>? THEN X$=Z$(TB
+BB#K) +"CAIRY ONE"

780 IF X=TA+(BA*K)-(K#19) THEN X

$=2$(X+19)

799 A$="CORRECT.THEE ANSWER IS "
+X$:608UB179

809 IF VP=¢ THEN SOUND269, 1:S0OUN

D289, 1

814 RETURN

820 CLSO:FORHH=1TO1609:NEXTHH:TA

=@:AT=AT+1

832 IFD=0THENS859

849 TA=RND (%) :BA=RND(%): IFBA=>TA
THENBA49

859 TB=RND(19)-1:BB=RND(18)-1:1IF

BB=>TB THENB8S®

869 I1IFD=0THENBBS

879 R=TA:P=44:50SUB&449:R=BA:P=14

@: GOSUB&L5Y

88¢ R=TB:P=48:60SUB&449:R=BB:FP=14

4:G0SUB&59

899 PRINT@231,"";:FORI=1TO16:IPRI

NTCHRS (156) § :NEXTI

999 IFK=—1THEN939

919 PRINT@148,CHR$ (151)CHRS (155)

3 :PRINT@200,CHRS$ (148) CHR$ (152) 3

928 GOTO946

93¢ PRINT@1468,CHR$(147)CHR$(147)

CHR${146)3

49 AP=400:G0SUBLLY

959 IFD=9THEN10689

962 IFTA=PTHEN989

979 FORI=1TOTA:PRINT@1+1I#32,CHRS
(252) § :NEXT

989 IFBA=@THEN1000

999 FORI=1TOBA:PRINT@3+I#32,CHRS
(172) 5 :NEXT

19990 IFTB=GTHEN19028

1919 FORI=1TOTB:PRINT@38+1I%32,CH

R$ (252) § :NEXT

1920 1FBB=#THEN1040

1930 FORI=1TOBB:PRINT@28+1I#32,CH

R$ (172) § : NEXT

1040 A$="HOW MUCH IS "+STR$(TB)+

WJ$+STR$ (BB) : GOSUB17@: GOSUB729
19059 P=272:R=X:G0SUB649O

1860 IFX=TB+(BB#K) THEN1990

1079 IFX=TB+(K#BB) - (K%18) THEN189

2

1980 AP=P:B0SUB4L99:GOSUBSLBY:BOTO
1949

1999 BOSUB770: AP=499: GOSUBLBI: AP
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=396: GOSUB&L2

1190 IF TB+(BB#K)>? THEN TB=¢:EB
=0: POKE1936+MC, 49: PRINT@1+32xTA,
CHR$(149) : : As="HOW MUCH IS ONE P
LUSS"+STR$ (TA) +WI$+STR$ (BA) : BOSU
B170:60SUB720: TA=TA+1:60T0O1 138
1119 IFTA=0THEN GOSUB&BY:B0TO124
2

1120 A$="HOW MUCH IS “+STR$(TA)+
WJI$+STR$ (BA) : GOSUB17¢: BOSUB720
1139 P=248:R=X:B0SUBL4Y

11490 IFX=TA+(BA*K) THEN1179

1150 IFX=TA+(BA#K) - (K*18) THEN118
2

1160 AP=P:BOSUB499: BGOSUBLBG: BOTO
1110

1170 GOSUB779:FORI=1TO2008:NEXT:
GOTOB29

1180 GOSUB779:AP=394: BOSUBALBE: AP
=392: 60SUB&69

1199 GOSUB72¢9

1200 P=264:R=X:G0SUB440
1210 IFX=1THEN1239

1220 AP=P:B0SUB&99: B0SUBL8S: BOTO
1199

1234 GOSUB779

1249 FORI=1TO2000:NEXT:G0TO829
1259 CLS@: G0SUB27@:PRINT@419, "co
rrect"R’;AT—llRth“mls:cl“RQ!FLl
1260 IFINKEY$=CHR$ (13) THEN RUN
1279 GOTO1269

1289 DATA 247,252,251 ,255,249,25
S,244,252,248

1298 DATA 241 ,255,240,240,25%5%5, 24
9,244,252,248

1396 DATA 254,252,251,243,252,24
1,252,252,252

1319 DATA 252,252,251 ,252,252,2%
5,252,252, 248

1320 DATA 255, 245,259, 252,253,25
4,240,244,248

13380 DATA 255,252,252,252, 252, 25
5,252, 252, 252

1349 DATA 255,252,252,255, 252, 25
5,252, 252, 252

1356 DATA 254,252,255,240,247,24
8,244,248, 249

1360 DATA 255,252, 255, 255, 252, 25
5,252, 252, 252

1378 DATA 255,252, 255,252,252, 2%
5,252, 252, 252

2009 FORI=1TOLEN(AS)

2010 IF PEEK(YY)AND 128=8 THEN28
10

2020 POKEYY,ASC(MID$(A$,1,1))
2030 NEXTI

2040 IFPEEK(YY)AND128=8THEN2040
2050 POKEYY,13

2060 FORHH=1TO908: NEXTHH: RETURN
3009 IF PEEK(&H&000)=4H7F AND PE
EK (&H6005) =&H20 THEN 229

3010 BOTOS200

3020 CLEAR1099, &HSFFF

30390 PRINT@327,"(D)ISK OR (T)APE

3048 X$=INKEY$: IFX$="D"THENIOSOE

LSEIFX$="T"THEN3@&PEL SE3S40

3050 CLS:PRINT@233, "PLEASE STAND
BY" 3 : LOADM" TRNSLATE" : POKE&HFF 49
, 8:B0TO3970

3068 CLS:PRINT@233, "PLEASE STAND
BY"; : CLOADM" TRNSLATE"

3079 DEFUSR1=%H&6000: DEFUSR2=8Hb0

85: DEFUSR3=&H&B97

3080 T=80:K=1:WJ$="PLUSS":VP=2:D
IM Z$(19)

3099 GOTO229

4999 X$=USRZ2(AS)

4910 FORHH=1TD78%: NEXTHH: RETURN

5000 PCLEAR1

5016 GOTO3920 A

10. 221,95
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Race

By Daniel Hamilton

elcome to Space Race. This
is an interesting math game
with a new twist. Instead of

answering a math problem, you must
enter an equation and the CoCo
computes the answer. I borrowed the
technique to accomplish this from Rich
Dersheimer’s Mathgame program pub-
lished in the January 1984 RAINBOW.

The object of the game is simple: be
the first player to pilot your spaceship
from Earth to Pluto. Each player’s turn
consists of spinning for three random
numbers, then building an equation
from the numbers and the arithmetic
operators: * / + -. You may only use
each number or operator once to form
your equation. When your equation is
entered, the CoCo computes its value,
and moves your spaceship a distance
equal to this value. Only the integer
portion of the value is used, and values
less than zero are ignored. There are
two rules that make the game more
interesting.

1) If you stop on a planet, you
automatically advance to the next
planet.

2) If you stop on the same position
as your opponent, your opponent
is sent back to the previous planet.

This means the equation with the
highest value is not necessarily the one
that will most improve your position
in the race. An exception to rule #2 is
that planets are considered safety areas;
you cannot be bumped back while you
are on a planet.

The game can be played by two
players, by one person against the
computer, or enter “Computer” as the
name of the first player and select the
one player option, and the computer
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will play a demonstration game against
itself.

I must apologize for the lack of
remarks and all the multiple statement
lines. 1 abhor multiple statement lines
because they make the logic difficult to
follow, especially in lines with multiple
IF and ELSE.

Unfortunately, the program as I
originally wrote it ran over 16K, and
[ really wanted a game everyone could
try, so I packed it all together and
stripped out all the remarks to get a
version that just barely runs in 16K.

A breakdown of the program follows:

Line | Dimension arrays: reseed
random function

Line 2 Dummy line to compute
input equation

Line 3-4 Locates dummy line

Line 5-9 Initialize variables:input
names: select mode of
play

Line 10 Draws screen

Line 11 Alternates players (be-
ginning of main loop)

Line 12 Spins for 3 random
numbers

Line 13 Stores numbers and op-

erators and draws them
on screen

The listing:

Line 14-17
Line 18-20

Line 21

Line 22-24

Line 25-26

Line 27-28

Line 29-30

Line 31-32

Line 33-38

Line 39-44

Line 45-47

Line 48

Line 49-54

Line 55-63

Line 64-65
Line 66-67

Gets input equation
Checks syntax of input
equation

Inserts input equation in
dummy equation
Evaluate equation and
move rocket (end of main
loop)

Subroutine to move play-
er | rocket

Subroutine to move play-
er 2 rocket

Subroutine to bump back
player 2

Subroutine to bump back
player 1

Subroutine to spin for 3
random numbers
Subroutine to build com-
puter’s equation
Subroutine to
screen
Subroutine to draw text
on screen

Defines text character
strings: defines

music strings

Draws rockets and stores
them in arrays

Data

‘End of game’ routine

draw

{ CLEAR15@:DIMCS(58),A(1,6),B(1,
6),C(1,6),D(1,86),E(1,8),F(1,6),6
(1,6) ,H{1,6) ,M$(2),N$(2),P(2),Z1
7) ,N(3) :N=RND (-TIMER) : B0TO3

2 V=xxxax: RETURN

AUSTRALIAN RAINBOW
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3 E=PEEK (25) *256+PEEK (26)

4 IFPEEK(E)=173THENSELSEE=E+1: 60
TO4

S CLS@:PRINT@267, "space”+CHRS (12
8) +"race"; : SCREEN®, 1:GOSUB49

& A=32:B=8:C=32:D=15:P(1)=0:F(2)
=@:F=0:CLS: PRINT@256, ""; : INPUT"E
NTER YOUR NAME";N$(1):IFN$(1)=""
THENNS (1) ="PLAYER 1"ELSEIFLEN (N$
(1)) >BTHENNS (1) =L EFT$ (N$(1) ,8)

7 CLS:PRINT@25&4,"PRESS: 1) TO R
ACE THE COMPUTER";:PRINT@328, "2)
TO RACE A FRIEND";

8 A$=INKEY$: IFA$<"1"0ORA$>"2"THEN

BELSEIFA$="1"THENNS (2) ="COMPUTER
":GOTO19

9 CLS:PRINT@256,"";: INPUT"ENTER

YOUR FRIEND’S NAME"3;N$(2):IFN$ (2
)=""THENNS (2) ="PLAYER 2"ELSEIFLE

N(N$ (2)) >BTHENNS (2) =LEFT$ (N$(2) ,

8)

19 GOSUBAS

11 IFF<>1THENF=1ELSEF=2

12 BOSUB33

13 FORI=1TO3:Z(I)=N(I)+48:NEXTI:
Z(4)=42:72(5)=487:2(4)=43:2(7)=45:

LINE (49, 152) - (255, 191) ,PRESET, BF
: DRAW"BM48, 160" : FORI=1T07: DRAWCS
(Z(1)=32)+C$ (@) :NEXTI: IFN$ (F)="C

OMPUTER" THENBOSUB39: BOTO21

14 G=46:H=183:T$="ENTER YOUR EQU

ATION":GOSUB48: H=191: T$="PRESS C

LEAR TO MAKE CHANGES":GOSUB48:L=

48: T=@:E$=""

15 B$="BM"+STR$(L)+",173;"

16 A$=INKEY$: DRAWB$+"NRBCONRSC1 "
: IFAs$=""THEN1&ELSE IFT=STHEN17ELS

EFORI=1T07: IFASC (A%$)=Z (1) THENDRA

W"BM"+STR$(32+I#16) +", 160" +C$ ()
:DRAWB$+C$ (Z (1) -32) :E$=E$+A%: Z (I
)=@:L=L+8: T=T+1ELSENEXTI

17 IFA$=CHRS$ (12) THEN13ELSEIFA$=C

HR$ (13) ANDT=STHEN18ELSE15

18 DRAWCS (8) +C$ (29) : FORI=1TOSSTE

P2: IFMID$ (E$, 1,1)<"9" THEN19ELSEN

EXTI:FORI=2TOASTEP2: IFMID$ (E$, I,
1) >"@" THEN19ELSENEXTI : GOTO21

19 LINE (48,175)-(255,191) ,PRESET
,BF:G=40:H=183: T$="THIS EQUATION
HAS AN ERROR":GDSUB48:H=191:T$=
"PRESS CLEAR 10 START OVER":GOSU

B48

20 A$=INKEY$: IFA$=""THEN2OELSEIF

A$< >CHRS (12) THEN19ELSEL3

21 FORI=@TO4:A$=MID$(E$,I+1,1):1

FAS>"@" THENPOKEE+I, ASC (A%$) ELSE IF

A$="+"THENPOKEE+I, 171ELSEIFA$="—
" THENPOKEE+1, 172ELSEIFA$="%"THEN

POKEE+I, 1 73ELSEIFAS$=" /" THENPOKEE

+1,174

22 NEXTI:GOSUB2:V$=STR$(V) :FORI=
1TOLEN(VS) : DRAWCS (ASC (MID$ (VS$, I,
1))-32) :NEXTI:FORI=6T04:POKEE+I,
173:NEXTI:LINE (40, 175)-(255,191)
s PRESET, BF: IFV<1THEN11ELSEFORI=P
(F)+1TOP(F)+INT (V) :ONF GOSUB25, 2
7: IFI=3@8THENGSLGELSENEXTI: P (F)=P(
F)+INT(V)

23 IFP(F) /S@=INT(P(F) /58) THENG=4
B:H=183:Te="%% BONUS ##":G0OSUB48
:PLAYMS (@) :FORI=1TOS%: ONF GOSUB2
S,27:NEXTI:P(F)=P(F)+58: IFP(F)=3
PG THENLS

24 IFP(1)=P(2) THENIFP (1) /5@8=INT(
P (1) /58) THEN11ELSEONF GOSUB29,31
:GOTO11ELSE11

25 FORY=32TO128STEP48: IFY=B THEN
26ELSENEXTY:FORJ=1T0O2: PUT (A, B) = (
A+15,B+4) ,C,PSET:PUT (A, B) - (A+15,
B+6&) ,A,PSET: A=A+2:NEXTJ: IFA=232T
HENL INE (A, B) — (A+15,B+&) ,FRESET, B
F:B=B+24:A=A~-20:PUT (A, B) - (A+15,B
+6) ,E,PSET:RETURNELSERETURN

26 FORJ=1TO2:PUT(A,B) - (A+15,B+&)
+B,FPSET:PUT(A,B) - (A+15,B+4) ,E,PS
ET:A=A-2:NEXTJ: IFA=12THENL INE (A,
B)-(A+15,B+4) ,PRESET,BF:B=B+24: A
=A+20:PUT (A, B) —(A+15,B+&) ,A,PSET
: RETURNELSERE TURN

27 FORY=39TO13SSTEP48: IFY=D THEN
28ELSENEXTY:FORJ=1T02: PUT(C,D)—(
C+15,D+6) ,D,PSET: PUT(C,D) —(C+15,
D+6) ,B,PSET:C=C+2:NEXTJ: IFC=232T

HENLINE(C D)-(C+15,D+4) ,PRESET,B
F:D=D+24: C=C 20: PUT(C D)—(C+15 D

+6) ,F,PSET: RETURNELSERE TURN
28 FORJ=1T02:PUT(C,D)—(C+15,D+6)
sH, PSET:PUT (C, D) - (C+15,D+&) ,F,FS
ET:C=C-2:NEXTJ: IFC=12THENL INE (C,
D) - (C+15,D+6) ,PRESET, BF: D=D+24:C
=C+20:PUT (C,D)~(C+15,D+&) , B, PSET
: RETURNEL SERETURN
29 LINE(C,D)-(C+15,D+&) ,PRESET,B
F:FORY=39TO135STEP48: IFY=D THENP
(2)=P(2)-(212-C) /4:C=212: PUT(C, D
) =(C+15,D+6) ,F, PSETELSENEXTY:P (2
)=P(2)-(C-32) /4:C=32:PUT(C.D) - (C
+15,D+4) ,B,PSET
3¢ G=4B8:H=183:PLAYM$ (1) :T$="T00Q
BAD FOR "+N$(2) : GOSUB48: RETURN
31 LINE(A,B)-(A+15,B+4),PRESET, B
F:FORY=32T0128STEP48: IFY=B THENF
(1)=P(1)-(212-A) /4:A=212:PUT(A, B
) =(A+15,B+8) ,E, PSETELSENEXTY:P (1
)=P (1) - (A-32) /42 A=32: PUT (A, B) (A
+15,B+8) ,A,PSET
32 G=48:4=183: PLAYMS (1) : T$="TOO
BAD FOR "+N$ (1) :GOSUB48:RETURN
33 LINE(49,0)-(255,6) ,PRESET, BF:
LINE (49, 152) -(255, 191) , PRESET, BF
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34 FORJ=1TO2:P$=STR$ (P (J)) :6=40+
(J-1)#112:H=6: T$=N$ (J) : B0SUB48: D
RAWCS (29) : FORI=2TOLEN (P$) : DRAWCS
(ASC(MID$(P$,1,1))-32) :NEXTI,J:6
=176:H=167:T$=N$ (F) +"*S" : GOSUB48
tH=175:T$="TURN" : G0SUB48:H=183: T
$="TO SPIN.":GOSUB48
35 FORI=66T0149STEP48:CIRCLE (I, 1
68) , 18:NEXTI: IFN$ (F) ="COMPUTER"T
HENG=56:H=191:T$="%xSPINNING#*" : GO
SUE48: GOTO37ELSEG=40:H=191:T$="P
RESS ENTER TO SPIN.":GOSUBA48
36 A$=INKEY$: IFA$< >CHR$ (13) THEN3
&
37 LINE (49, 184)—(255,191) ,PRESET
BF
38 FORI=1TO3:FORJ=1TO16:N=3#RND (
3) -3+1:DRAW"BM" +STR$ (18+1#40) +",
1715 "+C$(2) +"BLE8" +C$ (16+N) : PLAY"
L25501C" :NEXTJ:N(I)=N:PLAY"OSCBC
":NEXTI:FORI=1TO25@:NEXTI:RETURN
39 B=56:H=183:T$="*THINKING — ST
AND BY#":B0OSUB48: IFF=1THENO=2ELS
EO=1
49 R=P(F)-P(0):8=P(0)—(INT(P(Q)/
56) *59) : M=9: RESTORE
41 FORX=1TO&:READI,J,K:V=N{I)*N(
J) +N(K) : P=42:@=43: G0OSUB43: V=N(I)
*N(J) -N(K) : @=45: GOSUB4A3: V=N(1) *N
(J) /N(K) :@=47:GOSUB43: V=N (1) ~N(J
) #N(K) : P=45:0=42: GOSUB43: V=N (1) -
N(J) +N(K) : @=43: BOSUBA3: V=N (1) -N(
J) /N(K) :0=47: GOSUB43: V=N (1) /N(J)
+N(K) :P=47
42 @=43:B0SUB43:V=N(I)/N{J)~-N(K)
:0=45: GOSUBA3:NEXTX:LINE (49, 161)
-(255,183) ,PRESET, BF : 6=48: H=173:
T$=E$+" =":GOSUB48:RETURN
43 V=INT (V) : IFV<=@THENRE TURNEL SE
IFP (F) +V=P (0) ANDS>R+M THENM=S-R:
GOTOA4ELSEIF (P (F) +V) /S@=INT ( (P (F
) +V) /58) ANDP (F) +V+S58>M+P (F) THENM
=V+50: GOTO44ELSEIFV>M THENM=V: B0
TO44ELSERETURN
44 E$=CHRS$ (N(I)+48) +CHRS (P) +CHR$
(N(J) +48) +CHR$ (@) +CHR$ {N(K) +48) :
RETURN
45 PMODE3, 1:PCLS:FORI=12T0154STE
P24:READX:CIRCLE (X, 1),14,,.9:PAl
NT(X,I),RND(2)+1,4:NEXTI:PMODEA4,
1:SCREEN1, 1:FORH=31T0O17SSTEP24:R
EADG, T$: BOSUBA8: NEXTH: FORI=23T01
19STEPAB: LINE (36, 1) (240, 1) ,PSET
ILINE(16, 1+24) - (220, 1+24) ,PSET
46 FORJ=@T049: IFINT (J/5)=J/STHEN
K=2EL SEK=0
47 LINE(240-J%4, I+1+K)—(240-J 4,
I-1),PSET:LINE (1&6+J%4, I+25+K) — (1
b+JI%4,1+23) ,PSET:NEXTJ, 1: PMODES,
1:COLOR1,4:FORH=14TO158STEP24:RE
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ADG, T$:GOSUB48: NEXTH: COLOR4, 1:PM
ODE4, 1:PUT (32,8)-(47,14) ,A,PSET:
PUT(32,15)~-(47,21),B,PSET:RETURN
48 DRAW"BM"+STR$(B) +", "+STR$ (H) +
"3 " :FORK=1TOLEN(T$) : DRAWCS (ASC (M
ID$(T$,K, 1)) ~32) :PLAY"L19G0OSE":N
EXTK:PLAY"C": RETURN

49 C$ (P)="COUSRDSRUSRDARUSRDABRS
C1":C$(7)="BR2BU4UZ2RD2BD4BRS": C$
(19) =" BR2U&D3NH2NG2NE2F 2BDBR4 " : C
$ (11)="BU3SRSL3ND2U2RD4BDBRS" : C$ (
13) ="BU3SRSBD3BR3":C$ (14) ="URDBR7
":C$(15)="ESBDSBR3":C$ (1&) ="BUU4
NF4ER3FDAGL3BR7"

50 C$(17)="BR3RU&SNGDGRBR3":C$(18
) ="BUSER3FDG2L2GDRSBR3":C$ (19) ="
BUSER3FDGNLFDGL3HBDBR8" : C$ (28) ="
BUSD3RANU3SNRD3BRA" : C$ (21) ="BU&NR
SD2R4FD2GL3HBDBRB" : C$ (22) ="BUU4E
R3FBD2BLNL3IFDGL3BR7": C# (23) ="BU&
RSDGADBR7 " : C$ (24) =" BUUEHUER3FDGN
L2FDGL3BR7"

51 C$(25)="BUFR3EU4HL 36DFR4BD3BR
3" :C$(29) ="BU2RSBUZ2LSBD4BRB":C$ (
33) ="USER3FD2NL4D3IBR3":C$ (34)="U
SRSFDGNL3FDBLABRE" : C$ (35) =" BUUAE
R3IFBD4GL3BR7 " : C$(36) ="U&R3F2D2G2
L3BR8":C$ (37) ="U&NRSDINR4D3IRSBR3
»:C# (38) ="U3NR4USRSBD&BR3 "

52 C$(39)="BUU4ER3FBD2NL2D2GL3BR
7":C$(49)="UsBRSDINLSD3IBR3":C$ (4
1) ="BR2R2LUSGLR2BD&BR4":C$ (42)="B
UZ2DFR3IEUSBD&BR3" : C$ (43) ="U4BRSGA
EF3BR3":C$ (44) ="NU4RSBR3":C$ (45)
="U&F 2REZDABR3" : C$ (44) =" ULFSDULB
D&BR3":C$ (47) ="BUUSER3FDAGL3BR7"
:C$ (48) ="USR4FDGL4D3BRB"

53 C$ (49) ="BUU4AERIFD3IGNHNFGL 2BR7
":C$ (56) ="U6RAFDBL3RF3IBR3" : C$ (51
) =" BUFRSEUHL3HUER3FBDSBR3" : C$ (52
) ="BR2U&L2RSL2D&BRS" : C$ (53) ="BUU
SBRSDSGL3IBR7":C$ (54) ="BU&D2BFDBF
DRUBEUBEUZ2BD&BR3" : C$ (55) ="NUGE2R
F2NU&BR3": C$ (56) =" UE4RUBLSDRF4DB
R3 "

S4 C$(57)="BU&SDF2ND3RND3E2UBD&BR
3":C$ (58) ="BUSRSDGSRSBR3" : M$ (9) =
" T4L8036PEL32GP326P3204L4CT2" 1 M$
(1)="T3L401BB-AA-L2BT2": M$ (2)="T
1202L 4AP4L4AA03L 1 CO2A03L3CO2A03C
L1ECL3ECEL 16026L303C02603CL1ET2"
55 FORX=1T0&:READI,J,K:NEXTX:FOR
I=1T08: PMODE3, 1 : PCLS: READAS: DRAW
At$:PMODE4, 1:ONI GOSUBS&,S7,58,59
L60,61,62,563:NEXTI:RETURN

56 GET(@,0)-(15,6),A:RETURN

57 GET(8,0)-(15,4),B:RETURN

58 GET(9,8)~(15,6),C:RETURN

59 GET(8,0)-(15,6),D:RETURN

&0 GET(9,0)—-(15,6) ,E:RETURN

April, 1985




61 GET(9,0)-(15,6),F:RETURN

62 GET(8,9)-(15,6),6:RETURN

63 BET(9,0)-(15,6) ,H: RETURN

&4 DATAL,2,3,2,3,1,3,1,2,1,3,2,2
+1,3,3,2,1, "BM3, 63 C2ESNH3L 2RBL 2U
L4D2R4", "BM3, &3 CIEINH3L2RSL 2UL 4D
2R4", "BM3, 63 C2E3INH3CANL 6C2R6L2UL
4D2R4", "BM3, 65 CIEINHICANL 6CIRLL2
UL4AD2R4", "BM18, &5 C2HINE3IR2L BR2UR
4D2L4", "BM198, &3 CIHINEIR2LBR2URAD
2L4"

65 DATA"BM19, 63 C2HINEICANRLC2L 6R
2UR4D2L4", "BM18, 61 CIHINEICANRGCS

L6R2UR4D2L 4", 16,240, 16,240, 16, 24
2,16, 1,EARTH, 223, MARS, 1, JUPITER,
2087, SATURN, 1, URANUS, 199, NEPTUNE,
1,PLUTO, 14,0,234,50, 6, 100, 238, 15
0, 6,200, 239, 250, &, 300

66 PLAYMS$ (2) :PCLS:G=32:H=1900: T$=
"HOORAY  HOORAY  HOORAY":GOSUR
48:H=116:G=(88-LEN(N$ (F))*8) /2: T
$=N$ (F)+" WINS THE SPACE RACE":G
OSUBA4B:G=24:H=148: T$="FPRESS ENTE
R TO PLAY AGAIN.":GOSUBAS8

67 A$=INKEY$: IFA$<>CHRS (13) THENG
7ELSERUN A

A

]6K the
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Looie Wants You

To Join The
Penguin

Patrol

By Paul Wagorn

hose of you who regularly visit
I your downtown arcade already
know what fun it is to put your
quarter in your favorite “Pengo™ game
and try to push the ice blocks into those
mean sno-bees. Well, Penguin is some-
what like that, except you don’t have
to putin quarters! lt’s an action-packed,
Hi-Res arcade-style game.

Penguin goes like this: With the four
arrow keys you control a penguin
named Looie, who is being chased by
a pair of coneheads whose only function
is to tread him into the ground.

It may seem that everything is
pointing towards your destruction, but,
there is some hope for your survival.
In your little world, you are surrounded
by ice blocks which you can push into
those meanie coneheads. If one of the
ice blocks is in your path, you can
simply walk over it. The coneheads, on
the other hand, cannot just walk over
the ice blocks — they eat them. After
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one of the coneheads cats an ice block,
he must rest for a short while for fear
of getting cramps.

While all of this is going on, a timer
1s slowly ticking away. You have
approximately 20 seconds until a tone
starts to beep. After the tone starts to
beep, you have another eight seconds
to destroy both concheads, or face the
consequences!

You also have something ¢lse going

for you. If you bump into a wall, any
concheads hinea up on that wall are

temporarnly stunned, giving you time
to squash the innards out of them.
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One conchead is better than the
other: he moves faster, doesn't have to
rest as long alter eating an ice block.
and stays stunned for less time than the
inferior conehead (not the kind of guy
you'd want (o meet in a dark alley!).

The speedup POKE is used in Line

7, so if your computer hangs up with
the speedup POKE, take it out.

I hope you have as much fun playing
Penguin as 1 do. One more thing: good
luck. you'll need it!
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The listing:

@ POKE 65494,0

1 CLS:PRINT:PRINT:PRINT:PRINT:PR
INT® PENGUIN

BY

APOLLO": FORI=S
9TD1@@: PLAY"T=1;05; A—; C; D" : SCREE
N@, 1: SCREEN®,@: NEXTI
2 PLAY"O3"
3 PLAY"T4; CAGAFAEADFDEGADAP1T403
L4AP14L2ALAGFLA4CL3CL4ADFB-AP4FG04
L4DCO3AB-AAGL 3B~LBAL2F"
4 CLEAR3, 16383
S DIMB(4,4) ,BG(4,4) ,BL(3,3) ,5G(4
+4) ,DB(3,3)
& COLOR3,1
7 POKE&S495,0:
8 PMODE1,1:PCLS
9 DRAW"SBBM4, 14C2FRIURLD2RALA4UH2
F2DR2U4D4R2UE262LRDRIEDC 1 DSC3IDGL
1@HUE3R&F3" : PAINT (18,26) ,2,3
1@ PSET(13,26,3):PSET(15,26,3) 1P
SET(20,27,3) : PSET (22,27 ,3) : PSET (
18,28,4)
11 BGET(2,2)-(32,32) ,56:PCLS
12 DRAW"SBBM14 ,4C2R3IF3ID7BL7HUZE2
G3IC3ID4GU4GDSC1DBM+13, BU4CIUSFDAF
ug"
13 PAINT(16,8) ,2,2:PSET(14,10,3)
:PSET (14,12,3) : PSET (20,10,3) : PSE
T(20,12,3):PSET(16,16,3):PSET (18
,16,3):PSET(12,18,4) : PSET (14,20,
4):PSET(16,20,4):PSET(18,20,4) : P
SET(20,20,4) : PSET(22,18,4) : PSET (
8,28,3):PSET(8,30,3) :PSET(8,32,3
) :PSET (6,32,3)
14 PSET(4,32,3)
15 PSET(24,28,3):PSET (24,30,3):P
SET(24,32,3) :PSET (22,32,3) : PSET(
26,32,3) :PSET (28,32,3) : PSET (10,3
2,3)
16 GET(2,2)-(32,32),B
17 PCLS:DRAW"SBC3IBM16 ,BR2FIDFDFD
G2LBH2UEUEUE3LC1LSD1 1RSC4DL3RSC1
RC4R4L3U": PAINT (18,20) ,2,3:PSET(
14,18,4) : PSET (22,18,4) :PSET (12,2
4,3):FORI=14T022: PSET(1,22,3) :NE
XT:PSET (24,24,3)
18 GET(2,2)~-(32,32),B6
19 PCLS:COLOR3,1:LINE(B,8)-(26,2
&) ,PSET,BF:COLOR2,1:LINE(10,10) -
(24,24) ,PSET ,B: COLOR4,1: LINE (12,
12)-(22,22) ,PSET,BF: COLOR3, 1:LIN
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E(14,14)-(20,20) ,PSET,BF: PAINT (1
5,15) ,4,3:CIRCLE(16,16) ,3,1,1,0,
.25:6ET(2,2)-(28,28) ,BL

20 PCLS:FORI=1TO47:Y=(RND(&)—1)#*
32+4: X=(RND(7)—1) *32+4: PUT (X,Y) -

(X+28,Y+28) ,BL:NEXT
21 TIMER=@:SCREEN1,0

22 X=(RND(7)-1)#32: Y=(RND(&)~-1) %
32

23 X1=(RND(7)—-1)%32:Y1=(RND (&) -1
)*32: IF X1=X AND Yi1=Y THEN 23

24 X2=(RND(7)—-1)#%#32:Y¥2=(RND (&) -1
) *¥32: IF (Y2=Y AND X2=X)OR (X2=X1
AND Y2=Y1) THEN24

25 LINE(235,0)-(255,191) ,PSET,B
26 DRAW"BM238,18C3R4FD3GL4USD1AC
1DC3RSLSD4R2L2D4ARSLSDC1DC3D7U7F 6
DU7D8C1DC3IL2GLGDAFRIEUILIRACIDBL
2C3D7GL3HU7DBC1D3IC3IRSL2D7LU7D7L2
RSD1C1D1LSC3D7U7F&DU7 "

27 PUT(X1,Y1)—-(X1+32,Y1+32) ,BG:P
UT(X2,Y2)-(X2+32,Y2+32) ,BG:PUT (X
2 Y)=(X4+32,Y+32) ,B:PLAY"T301;L4EL
8GBO2GL4.EL4F#LBEDPBDPBPBDIL4ELSB
GBO2GL4.ELAF#LBEDP1 "

28 H=0:V=0: IFPEEK (341)=247THENH=
@: V=-32ELSEIFPEEK (342) =247 THENH=
B:V=32: ELSEIFPEEK (343) =247 THENH=
~-32:V=0:ELSEIFPEEK (344) =247 THENH
=32:V=0

29 IFG1=1THENX1=-1:Y1=-1

30 IFG2=1THENX2=-1:Y2=-1

31 IFY=BANDV=-32G0SUBBO

32 IFY=32%*5ANDV=3260SUBB2

33 IFX=BANDH=-32G0SUBS8®

34 IFX=6%3I2ANDH=32G0SUBB0O

35 IFX1=X AND Y1=Y ANDG1<>1 THEN
63 ELSE IF X2=X AND Y2=Y ANDG2<
>1 THEN 63

36 IF TIMER>=40#60 THEN &3

37 IF TIMER>=30#6@0 THEN PLAY"T2S

9303313 7"

3B A=X+16+32%SGN (H) : B=16+Y+32#56
N(V)

39 IFPPOINT(A,B)=3 GOSUBS&

4@ IFPPOINT (X+H+16%#SGN(X) ,Y+V+16
#SGN(Y))=2 ANDH<>@ AND V<>BTHEN
63

41 IFX+H>=20B0RH+X<B0ORV+Y>=1800R
V+Y<@THENH=0: V=0

42 LLINE(X,Y)—-(X+32,Y+32) ,PRESET,
BF: X=X+H: Y=Y+V:PUT(X,Y) = (X+32,Y+
32),B

43 IFG1=1ANDG2=1THEN74

44 1IF F1<@ THENF1=F1+1:G0T0OS50@

45 IFG1=1THENSGELSEIFH1=-1THENH1
=@: GOTO2BELSEH1=(RND(3) —2) #32: V1
=(RND(3) —=2) #32: H2= (RND (3) —2) #32:
V2= (RND (3) —2) #32

46 IFX1+H1>=2000RX1+H1<@O0ORV1i+Y1l=
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>1900RV1+Y1<9THENS@

47 IFPPOINT (X1+16+32#56N(H1) ,16+
Y1+32%#SGN (V1) )=3 THENF1=-4

48 LINE(X1,Y1)-(X1+32,Y1+32) ,PRE
SET,BF: X1=X1+H1:Y1=Y1+V1:PUT (X1,
Y1)-(X1+32,Y1+32) ,BG

49 IFX1=X ANDY1=Y THEN&3

5@ H2=(RND(3)-2)%#32:V2=(RND(3) -2
) #32: IFG2=1THEN2BELSEIFF2<@THENF
2=F2+1:607T028

51 IFX2+H2>=2000RX2+H2<@B0RV2+Y2>
=32#60RV2+Y2<QTHEN28

52 IFPPOINT(X2+16+32#SG6N (H2) ,16+
Y2+32#56N (V2) ) =3THENF 2=0

53 LINE(X2,Y2)-(X2+32,Y2+32) ,PRE

SET ,BF: X2=X2+H2: Y2=Y2+V2: PUT (X2,

Y2)=-(X2+32,Y2+32) ,BB

54 IFX2=X ANDY2=Y THEN&3

595 GOTO 28

56 SC=SC+20:PLAY"T255;V31;0151;3
5304513553325 4": XB=X+H: YB=Y+V

57 IFYB=BANDH=BTHENRETURN

o8 IFYB=>32#5ANDV=32THENRETURN

59 IFXB=BANDH=-3I2THENRETURN

60 IFXB=>32#6ANDH=32THEN RETURN

61 I=PPOINT (XB+16+32#SGN(H) ,YB+1

6+32#8GN (V) ) : IFI=3THEN RETURN:EL

SEIFI=2THEN &7

62 LINE(XB,YB)-(XB+30,YB+30) ,PRE

SET,BF: XB=XB+H: YB=YB+V: PUT (XB,YB

+4)—-(XB+3@,YB+3Q) ,BL: GOT0OS7

63 PLAY"D1T255515131515152;252;32
$335353;434543555;636373839;12;02
$513457;93125033;13538;12;0451536;31

23053153123 T3;01;L4;DD;L8;D;L.3;D;

L4;F;LB;E;L43E;0LB;D;L4;D;LBCL2D"
:CLS:PRINT"SCORE : "8C: IFSC=>H

S THEN HS=SC

64 PRINT:PRINT:PRINT"HIGH SCORE
: "HS: PRINT:PRINT:PRINT"LEVELS C

OMPLETED :"LE
65 A$=INKEY$:PRINT"PRESS ANY KEY

TO PLAY AGAIN"
66 PLAY"T255;013132;334313233343
1;23334313;2:;3;4;5363738;938;7;363;
S5343332515325;334353637363534637;5363
5363738393 73533313131": IFINKEYS$=
""" THENGLELSESC=0:61=0: G2=0: LE=0:
GOTO&

67 SC=SC+200: A=XB+32#SGN (H) : B=YB
+32#SGN (V)

68 IFA=X1 AND B=Y1 THEN Gi=1:ELS
EG2=1

69 IFA=X1 ANDB=Y1 THENPUT(X1,Y1)
-(X1+32,Y1+32) ,8S6G:ELSEPUT (X2,Y2)
-(X2+32,Y2+32) ,56

7@ PLAY"T255V31013131313232;32;333
33354343;4;5;53636373;8;8;9;103113
12;025132;3;4;5;637383;9310;11;312
3035153355373 9311312;045135;93;12;
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71 LINE(A,B)-(A+32,B+32) ,PRESET,
BF: PUT (A,B+4) - (A+30,B+3@) ,BL

72 LINE(XB,YB)—-(XB+32,YB+32) ,PRE
SET,BF

73 GOTO28

74 T=TIMER:PLAY"T255;05;12312;12
512;10;510;10;9;93;9;83838357373736
5536363534;33;2;1;04512;1039;8;7;
6355;4;3;2;1;03;12;10;8;634;2;1;0
2312;8343;1;0131231"

75 CLS:PRINT@Q,SC:PRINT@32%8,"LE
VELS COMPLETED :"LE+i:LE=LE+1:F
ORI=1TO40~-T/60: T=T+601SC=6C+1@:P
RINT@128,"TIME LEFT:"INT(40-T/60

}):PRINT@@, "SCORE: "“SC:PLAY"T
25502313;3;4;3;6373;738":NEXT

76 PLAY"P4;02T3;L8; BBBABABO3IDO2B
L4ABPBLBBB§BBBA6AGL4BP4PBLBBAGED
LAELBEEF#EDO1BO2LADELSGEP2L4ELBF
“D "

77 A$=INKEY$:PRINT@360,"PRESS AN
Y KEY"

78 IFINKEY$=""THEN78

79 SCREEN1,0:61=0:62=0: SC=5C+500
: TIMER=0: GOTO 20

88 PLAY"T25502;15;3;5;7;9;7;5;3;31
5335573937353 3313335;5739373535331
513153;45152;533433325152;3354;3151
31;1;1": IFH=0THENB4

81 IFX1=X THENF1=-1@:PUT(X1,Y1)-
(X1+32,Y1+32) ,S6

82 IFX2=X THENF2=-5:PUT(X2,Y2)-(
X2+32,Y2+32) ,56

83 GOTO41

84 IFYi=Y THENF1=—-1@:PUT(X1,Y1)~-
(X1+32,Y1+32) ,S6

85 IFY2=Y THENF2=-5:PUT(X2,Y2)-(
X2+32,Y2+32) ,S6

86 GOTO41 A
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We meanbusiness...

As with Education, this month we have suspended the
series on the the programs we use here, to present a pair
of business prograns from the USA. We think they nay
provide a good Kick off point for improved versions that
suit the way we do things here,

Kevin has recently overcome some of his initial
probiems with his eighty column card, and so he has been
proudly flaunting it and it’s capabilities at every
opportunity.

I wouldn’t tell him this, but I must admit - it looks
good - especially so with Stylograph.

The eighty column card puts CoCo right in the big
league of business computers, because when you add CoCo’s
other abilities with the wider screen format, you gqet a
most capable computer. It certainly eats the Model 4, May
be that’s why Tandy doesn’t like seeing CoCo’s used for
business!

We have a copy of DynaCalc here, an advanced
spreadsheet, which Sheryl is wading through, preparitory
to reviewing it in the magazine. 14 you have only ever
seen Spectaculator, then I think you may be surprised by
the power of DynaCalc. (Not this withstanding, ny opinion
on spreadsheets has not changed')

FINANCE EHlul

Watching Your Cash
Flow Rate of Return

By William S. Bonnell

n business, projects are attractive if
Ithey produce a rate of return on

investment greater than acompany’s
cost of capital. This produces a net
inflow of cash into the company. If a
company has unlimited funds, it invests
in all projects having a rate of return
greater than the company cost of
capital. In reality, projects are rejected
even though they have a favorable ratcs
of return because funds are limited.

Capital budgeting ranks projects
according to their financial attractive-
ness and selects the set which maximizes
the present worth (PW) of the firm. One
method of capital budgeting compares
projects on the basis of present worth,
considering those for investment which
have a cash flow rate of return (CFRR)
greater than some minimum required
rate of return, the cost of capital.

The program described in this article
determines the CFRR and PW of a
project and allows sensitivity testing of
the assumptions made in the
calculations.

The required parameters for calcu-
lation of CFRR and PW for a project
are:
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1) Expenses by year

2) Savings by year

3) Capital investment by year

4) Tax rate percent

5) Investment tax credit percent

6) Type of depreciation

7) Depreciation life of capital

8) The required rate of return
percent

Expenses are defined as the annual
cost of operations. They are not
depreciated. They represent the outflow
of cash resulting from the alternative
being investigated. Savings are the
opposite of expenses and represent the
inflow of cash from the alternative in
question. Expenses can be netted out
of savings or both can be entered
separately. Examples of expenses are
labor, overhead and raw materials.
Savings result from prevented expend-
itures or reductions in labor, overhead
and raw materials.

Capital expenditures are investments
in building and equipment which are
allowed by law to be recovered over
time through depreciation.

The tax rate is the percentage of

AUSTRALIAN RAINBOW

profits which the organization must pay
to the government. Investment tax
credit is a means the government uses
to stimulate business investment in
capital equipment. Generally in the year
following the capital expenditure, the
organization is not taxed for a percent-
age of the expenditure,

The required rate of return depends
on the nature of the company involved.

[t the company finances its operations
by borrowing, the cost of capital is the
borrowing rate. Il projects have a rate
ol return greater than the borrowing
rute, they will be profitable. Therefore,
the required rate of return is the
borrowing rate.

In companies financing their opera-
tions by common stock or acombination
ol stock and debt, the cost of capital
is more difficult to determine. In these
cases, the cost of capital may be a policy
variable supplied by management as a
benchmark for comparison of projects
i general. It may be unrelated to the
true cost of capital funds to the
company.

Ihe PW of a project is deflined as
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the net cash flow (inflow-outflow) when
4ll flows have been discounted to the
present, The basis for this concept is
. dollar invested for one year is worth
more than a dollar at the end of the
vear, Similarly, a dollar received a year
rom now is not worth as much as a
Jollar now. The value now of a dollar
received a year from now is:

Ligl+r)

where *r* s the rate of return a dollar
could earn if invested at the company’s
~ost of capital. The value now of one
Jollar received two years from now is:

1/ (1+r)**2.

Note: ** is used as a symbol for
‘xponentiation.)

And in general, the value of a dollar
eeeived N years from now is:

L/(1+r)**N

Ifacompany spends $1,000 on a piece
)| cquipment which will save $400 each
«car lor S years, what is the PW of this
woject, ignoring taxes and depreciation,
I the company can earn 10% from other
nvestments?

1000/ (1+.1)**0 + 400/(1+.1)**| +
400/(1+.1)**2 +400/(1+.1)**3 +
400/(1+.1)**4 + 400/(1+.1)**5

I'he present worth (PW) is $516.31.
I he straightforward answer might seem
o be $1,000 since $1,000 went out and
32,000 came in, but this ignores the
ilternative uses of these funds.

Cash flow rate of return (CFRR)
«~ deflined as the rate, 'r," which makes
'W equal to zero in the following
quation:

PW = CFIl + CF2/(1+r)**1 + CF3}

(1+r)**2 + + CEN/(1+r)**N-|

where "CFN™ is the net cash flow (in-
out) at the beginning of year ‘N° (or
at the end of year N-1).

CFRR is analogous to lending a sum
of money and receiving annual payments
which eventually pay off the original
deposit plus interest. The interest rate
carned is like CFRR.

‘To be accurate and of use in business,
tax and depreciation effects on taxes
must be considered. Depreciation is a
method for recovering the cost of
capital assets over time. Government
policy determines how quickly the
investment can be recovered. Faster
recovery is more beneficial to business
because of the time-value of money.
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Money recovered sooner is more
valuable than money recovered later.
There are many methods of depre-
cration depending on the type and life
of the asset. Using straight line depre-
ciation, 20% of an asset’s value can be
recovered each year after the first,
assuming a five-year tax life. It s
recovered by subtracting depreciation
from profits. This means acompany can
shield a portion of its profits from taxes
by depreciating its assets. This is an
incentive for investment in new assets.
An accelerated method of deprecia-
tion is Sum of the Year's Digits
(SOYD). If an asset has a depreciation
life of five years, the SOYD is 15
(1+2+3+4+5). In the [irst year after the
capital expenditure, this method would
allow 5,5 or .3333 of the asset value to
be deducted from profits before calcu-
lating taxes. In subsequent years ¥,
Vi<, Yis. Yis of the asset value could shield
profits Irom taxes. The sum ol these
depreciation factors is usually one.
Double-declining balance is another
accelerated method of depreciation. In
the first year alter capital expenditure,
the depreciation factor is two divided
by the asset life. In subsequent years,
the remaining fraction to be depreciated
is multiplied by 2/(asset life). The
remaining fraction is the previous
remaining lraction less the current
depreciation lactor. Refer to Listing |,
limes 670-1100 for calculation of depre-
ciation lactors.
Once the depreciation factors have
been determined, the after-tax cash flow
is calculated for each year,

Cash Flow = Savings - Tax Rate*(Tax
Base) - (Expense+Capital) + Investment
Tax Credit

Tax Base =
Depreciation)

Savings - (Expense +

Investment Tax Credit = Tax Credit %
* Capital Investment In The Previous
Ycar

Refer to Listing 1. fines 1110 - 1250
for this calculation,

This annual net cash flow is then
adjusted for the time-value of money
at the company cost of capital. It is
summed to get the net present worth
of the project. The CFRR is calculated
by linding rate of return, *r," which just
makes cash inflows equal to cash
outllows, causing PW to cqual zero.

The Program
The program was written for the 16K
Color Computer using disk or cassetle.
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It should run on any computer using
standard  BASIC  with  very few
modifications.

Data entry 1s prompted or menu
driven. If flows become constant, the
program allows one value to be entered
for several years. There are four
standard types of depreciation to
choose from or factors may be entered
manually.

Alter the data has been entered. the
program calculates and displays the
depreciation flows, the after-tax cash
flow and the discounted after-tax cash
flow using 15% as the discount rate.
Present worth is calculated for various
required rates of return. When PW
changes sign from a positive to negative
(passes through zero), that is the
CFRR.

After the display of output is com-
plete, data values can be changed and
the problem rerun. This is a powerful
tool for sensitivity analysis. Finally,
data may be saved or read from disk
or casselte. A report can be generated
on a printer.

The algorithm to calculate CFRR is
shown in Listing I, lines 1510 to 1790.
Itis a binary search algorithm. IfCFRR
is in the range zero to 100 percent, the
interval containing the CFRR is halved
cach ateration untib one endpoint s
within three percent of the other.

At that point, the program interpo-
lates for a final value of CFRR. For
example, if the PW at R=1009% is less
than zero and PW at R=0 is greater
than zera. PW s calculated at R=50%
I PW at 50 percent is less than zero.
PW is found at R=75%. I PW al
R=750 is greater than zero then PW
is found at R=62.5%. and so on until
the difference between successive R s
fess than three percent. The program
then interpolates the final CFRR,

o illustrate its use and verdy yvour
entry of the program. try the following
cxample problem:

A company spends $10.000 on i new -
computer system. By spending this
amount, labor savings of $4.000 ure
vapected cach subsequent year for 10
vears. TThe company tax rate is 48¢; and
4n nvestment tax credit ol 100 1y
avatlable, 1t will cost $500 per year lor
supplies for the new computer and $400
per vear for maintenance.

Computers can be depreciated witi.
a five year life using double-declining
balance switching to SOYD. What is
the present worth of this investment if
the company can earn 15% on alter-
native investments? What is the CFRR
tor this project?
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INPUT DATA

St Year bxpense  Savings  Capital Project life=11 years
5 g 9:;, 4(::;0 '":;”” Depreciation life=5 years
d ’ Tax tate=48 percent
Reguired Rate Of Return = 15% UikesimERL AR FEAI TR
Fax Rate = 489 i
Investment Tax Credit = 1% | Year Expense Savings Capital Dpr. Flow  Cash Flow
fastung 2 shows my inpuats and the | $ 0.00 $ 0.00 $10.000.00 $ 0.00  -$10.,000.00
amputer responses ta solve this prob- 2 900.00 4.000.00 0.00 2.000.00 31,572.00
v It was produced by echomg the 3 900.00 4.000.00 0.00 3.200.00 3.14%.00
wreen output to the printer. A printes 4 900.00 4.000.00 0.00 2.100.00 2.620.00
report is also generated - 900.00 4.000.00 0.00 1.500.00 2.332.00
At 15 percent. this project has a6 900.00 4,000.00 0.00 900.00 2.044.00
nositive net present worth indicating u | 7 900.00 4.000.00 0.00 0000 1.756.00 |
worthwhile investment. The CFRR of | g 900.00 4.000.00 0.00 0.00 1.612.00 |
22 pereent is greater than can be carned 1 g 900.00 4.000.00 0.00 0 00 1.612.00 |
on the average investment availuble to 900,00 4.000.00 0.00 0.00 1.612.00
the company (15 percent). _ " i 900.00 4.000.00 0.00 0.00 1.612.00 |
If other investments are available. |
they should be compared on the basis
ol present worth. Comparmg on the Requiced Fresent Wortis ‘
basis of CFRR can, in some cases. lead 150 $2307 5|
1o the wrong conclusion. The CFRR 1(-)0; _';'743"79
should be a --‘go/no go" comparison 45;}: i 184328 |
m:: l.hc required rate of return for the 604 . 5107.03 |
gecties s _ 75% -'5940.91
Hopelully, the value of this program 900, - 6532.03
has been demonstrated for analyzing
nllcrnaliyc businpss invcstmenl§. The CFRR = 22.18%
concept is more fully explained in any
good financial textbook = — =
. List of Variables FR Double-declining balance deprecianion
fraction RR Required tate ol return
Variable  Function LI LREN)
A Choice of option J.K Various year counters RR(} ROR~ used to caleulute
AS ANSWEE 1o Prompls N Net present ml}nc (NPV) PW()
CA() Capitai expenditure arri NG NPVin CFRR interpolation Q% Remiuning value in
CC Capital input value ob Old depreciation life : depreciation )
CHO) Sitiaik st nins or Old project life §I .\:lalljl year for ediing data
D Device for | O PY Payback time SA() Suvings urray by year
(¢ Discounted cash tow PB Discounted payback time L Sum of cash flows in finding
DF() Depreciation factors PL. Project life Sk p.i.i'»:h“c.k- e
DI Depreciation life PW Present worth (PW) \S ﬁ.lwng? m-pu‘l v-‘“-u'.h
DP() Depreciation component ol PW() PW array lor various rates TY Sum of years digits
Gk flaw of féturn ¢ Investment tax credit value
Dl Depreciation type R Calculated CFRR \I/X {/f”‘ W e ,
El End year for editing changes  RI.R4. ' d‘:lll:C to change in editing
FF Expense input RS.R6 Used in binary search CEFRR g :
EX() F.x:':cnsc ;u':uy enlenlatiiin YY Year when input flows be-
FS Filename i’ Remaming hife in come constant
4@ FPRINT" = 3/24/1983 COPYRI
GHT *
S@ PRINT" PSS 22 T8 2 2 2 R 2 b b g
W NN
&0
7@ PRINT:FRINT
80 DIM EX(20) ,5SA(2@) ,CA(2@) ,DF (2
@) ,DF (2@) ,CF (20) ,RR (&) ,PU (&)
1@ CLS 9@ INPUT “"MENU ENTRY OR REGULAR
20 PRINTY 35353553 80006 NN ENTRY M/R";A%$
XRXNHNR" 128 IF LEFT$(A$,1)="M" THEN 1810
3@ PRINT" # CFRR PROGRAM, W. BO 11@ GOSUB 13@:GOSUB 190:GOSUB 36
NNELL *" @: GOSUB430: GOSUBSLMV: GOTO 1110
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120

138 IF PL>@ THEN CLS:PRINT"OLD P

ROJECT LIFE="0OF"YEARS"

14@ INFUT "PROJECT LIFE";PL:0P=P

L

150 IF PL>2@ THEN 1392

160 IF PL<1 THEN 130

17@ RETURN

180 -

190 IF OD>@ THEN CLS: PRINT"OLD

DEPRECIATION LIFE="0D

200 INPUT "DEPRECIATION LIFE":DL

:0D=DL

21@ CLS

220 1IF DL>28 THEN 190

230 IF DL<1 THEN 19@

240 PRINT

25@ FRINT "DEPRECIATION TYPES:"

260 PRINT "1. SUM OF YEARS DIGIT

SM

278 PRINT "2. DOUBLE DECLINING B

ALANCE"

288 FPRINT "3. STRAIGHT LINE"

290 FRINT "4. DDB->S0YD 1/2YR.AV

ERAGING"

3B@ PRINT "S5. ENTER OWN FACTORS"

31@ INPUT"CHOQOSE" ;DT

320 ON DT GDOSUB 690,740,820,900,

1830

330 PRINT

34@ RETURN

350

360 IF TX>@ THEN CLS:PRINT"OLD T

AX RATE=";TX*100

37@ INPUT "TAX RATE IN %Z";TX

ZB@ IF TX>99 THEN Z60

390 IF TX<@ THEN 3460

420 TX=TX/100

410 RETURN

420 -

438 IF TC>@ THEN CLS: PRINT "OLD
INV. TAX CREDIT=";TC*100

44@ INPUT "INV. TAX CREDIT IN %"
s TC

458 IF TC<@ THEN 43©

460 IF TC>99 THEN 430

478 TC=TC/100

480 RETURN

490 -

S@8 INPUT"DO ANNUAL FLOWS BECOME
CONSTANT Y/N "3;A%

510 IF LEFT$(A$,1)<>"Y" THEN 590
528 CLS

53@ INFUT "YEAR WHEN FLOWS BECOM
E CONSTANT";YY:IF YY>PL THEN S30
S54@ PRINT "FOR YEAR WHEN FLOWS A
RE CONSTANT ENTER:"

55@ PRINT

S96@ FRINT "EXPENSE,SAVINGS,CAPIT
AL FLOWS": INPUT EE,SS,CC

57@ FOR I=YY TO PL:EX(I)=EE:SA(I
)=8S:CA(I)=CC:NEXT I

S8@ PRINT

598 PRINT"YEAR EXPENSE, SAVING,
CAPITAL"

600 IF YY=0 THEN YY=PL

61@ FOR J=1 TO YY-1

620 PRINT USING "##% ";J;

63@ INPUT EX(J),SAJ) ,CA(JI)

64@ NEXTJ

65@ RETURN

660

67@ 'GET DEPRECIATION FACTORS
68@ 'SUM OF YEARS DIGITS TYPE
690 IF INT(DL)=DL THEN SF=DL#* (DL
+1)/2 ELSE SF=(DL+.5)%(DL+.5)/2
700 FOR J=DL TO @ STEP -1

71@ DF (DL-J+1)=J/SF

720 NEXT J

730 RETURN

74@ 'DOUBLE DELCINING BALANCE
730 RV=1

768 FOR I=1 7O DL+.5

77@ FR=2/DL

78@ DF (1)=RV#*FK

79@ RV=RV-DF (1)

800 NEXT I

810 RETURN

820 'STRAIGHT LINE

830 RV=1

84@ FOR I=1 TO DL

850 DF (I)=1/DL

86@ RV=RV-DF (1)

87@ NEXT I

880 DF (I)=RV

89@ RETURN

9@@ °‘DDB TO SOYD 1/2 YR AVG CONV

NTN SWITCH IN 2ND YEAR

71@ DF (1)=1/DL

920 RV=1--DF (1)

930 DF (2)=22/DL*RV

940 RV=RV-DF (2)

950 RL=DL-1.5

96@ IF INT(RL)=RL THEN SY=RL#* (RL
+1) /2:EN=1 ELSE SY=(RL+.5)#% (RL+.

S)/L2

970 k=2

98@ FOR I=RL TDO @ STEF -1
990 K=K+1

1220 DF (K)=I1/SY*RV

1210 NEXT

1020 RETURN
1230 "OWN FACTORS
124@ CLS:FRINT "ENTER"DL"FACTORS

185@ FOR I=1 TO DL

1060 FRINT USING "## "3;1:
1@7@ INPUT DF (1)

1@B@ NEXT

1090 RETURN
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1100

111@ 'GET DEPR. AND AFTER TAX FL
OWs

1120 CLS

113@ PRINT:PRINT "START DEFREC A
FTER TAX DISCOUNT"

1140 PRINT"OF YR. FLOW CASH FLO
w @ 152"

11S@ FOR I=1 TO PL

1160 IF I>DL THEN I1=I-INT(DL) E
LSE T1=1

1170 FOR K=I11 TO I

1188 DF(I)=DP (1) +CA(K~-1)*DF (I-K+
1)

119@ NEXT K

1200 CF(I)=SA(I)~-TX*(SA(I)—-(EX(I
)+DF (1)) ) —(EX(I)+CA(I))+TC*CA(I~-
1)

1210 PRINT USING "## ":I3

1220 FRINT USING "####nd. ##"; DF (
1):CF(I);CF(I)/(1.15)"(I-1)

1230 NEXT I

124Q INFUT "HIT ENTER TO CONTINU
E";:AF

125@ CLS

1260 -

1270 ‘FRESENT WORTH

1280 FRINT

1290 PRINT “"REQUIRED AFTER TAX
130@ PRINT " RATE % FRESENT WOK
TH"

1310 J=0

1328 FOR R=.15 TO .91 STEP .15
1320 J=J+1:RR(J)=R*100

1340 PW=0:5M=0

135@ FOR I=1 TO PL

17260 DC=CF(I)/ (1+R) " (1-1)

127@ SM=SM+CF (1)

1380 FW=FPW+DC

17990 IF FB=@ THEN IF FW:>0 THEN F
BE=1:RR=R

1400 IF F9=@ THEN IF SM>0 THEN P
9=1I

1410 NEXT I

1420 PRINT USING " ## % " 100
Rs

1430 FRINT USING CHERRENE, HE I PW
144Q@ FW(J)=FW

145@ NEXT R

146@ IF P9-1>0 THENPRINT "STRAIG
HT FAYRACK"F?-1"YEARS"

1470 1F FE-1>0 THENFPRINT "DISCOU
NTED PAYEBACK"PB-1"YEARS" ELSE PR
INT "NO DISCOUNTED PAYBACK"

1480 IF RR=0 THEN RR=.195

14903 PRINT" AT "RR*1Q0@"%4"
1500 -

151@ ‘GET CFRKR

1520 R=B:R3=0:RS=@:R6=D:N6=B
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1520 R4=1

1540 GOSUE 1690

155@ IF N<=@ THEN GOTO 1760

1560 R=R4

1570 GOSUR 1690

1580 IF N>=@ THEN R=100:G0TO 176
"4}

1590 R=(R3+R4)/2

1600 IF ABS(R6-R)<=.03 THEN 1730
1610 R&=R:N&=N

1620 GOSUB 1690

1630 IF N<@ THEN GOTO 1660

1640 IF N>@ THEN 1670

1650 IF N=0@ THEN 1760

1660 R4=R:G0TO 1590

1670 R3=R:G0TO 1590

1690 PRINT@416,"wait ":i:N=0:FOR
I=1 TO PL:N=N+CF (1) / (1+R) " (I-1):
NEXT I

1700 PRINT @428,STRINGS$(4,8)3
171@ RETURN

172@ GOTO 1780

177@ Né6=N

1740 GOSUB 1690

175@ R=(R-N*(R-R6&) 7/ (N-N&) ) *100
1760 R=INT (10@%*R+.5) /100

1770 FRINT

1780 PRINT@416,"CFRR="R"%Z"

179@ INPUT "HIT ENTER TO CONTINU
E";AF: FRINT

1800 -

181@® ‘'CHANGE DATA ROUTINE

1828 CLS

183@ PRINT " entry/change menu
184@ PRINT "1. PROJECT LIFE"
185@ FRINT "2. DEFRECIATION LIFE

1855 FPRINT "3. EXFENSES™

1860 PRINT "4. SAVINGS"

187@ FRINT "S. CAPITAL"

189@ PRINT "&6. TAX RATE"

1980 PRINT "7. INV. TAX CREDIT"
191@ FRINT "8. SAVE DATA IN FILE

1920 PRINT "9. READ DATA IN FILE
1930 PRINT "1@.RUN"

194@ PRINT "11.PRINT REPORT-(AFT
ER OPT.180)"

1950 PRINT "12.STOP"
196@ INPUT "CHOOSE";:A

1970 ON A GOSUB 130,190,2020,212
2,2220,360,430,2320,2420,2540,26
20

1980 IF A=1@THEN GOSUB 320:G0TO
1120

199@ IF A=12THEN STOF

200@ GOTO 1810

2010
2020 CLS:PRINT"YR EXPENSE
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YR EXPENSE"

2830 FOR I=1 TO FL

2040 PRINT USING "## ";I;:PRINT

USING "$SHHHHHHH.#8 "1EX(I);
2050 NEXT

2068 FPRINT: PRINT"ENTER START,END
YR,EXFENSE": INPUT S1,E1,V1

2070 FOR I=S1 TO E1

208@ EX(I)=V1

209@ NEXT

2100 RETURN

2110

2120 CLS:PRINT"YR SAVINGS
YR SAVINGS"

2130 FOR I=1 TO FL

2140 PRINT USING "## ";I::PRINT

USING "$FHABHHRH. ## ";5A(1);
215@ NEXT

2168 FRINT:PRINT"ENTER START,END
YR,SAVINGS": INFUT S1,E1,V1

217@ FOR 1=S1 TO E1

2180 SA(I)=V1

2198 NEXT

2200 RETURN

2210 -

2220 CLS:FPRINT"YR CAFPITAL
YR CAFPITAL"

2230 FOR I=1 TD PL

2240 PRINT USING "## ";I;:PRINT

USING "S$¥HHHHNNH.#8 ":CA(I):
2250 NEXT

226@ PRINT:PRINT"ENTER START,END
YR,CAPITAL": INPUT S1,E1,V1

227@ FOR I=S51 TO Etl

2280 CA(I)=V1

229@ NEXT

2300 RETURN

2310 -

2320 INPUT"ENTER OUTPUT FILE NAM

E":F$

2330 INPUT"TO DISK OR TAPE D/T";

A$: IF LEFT$(A%,1)="D" THEN D=1 E

LSE D=-1:AUDIOON

234@ OPEN "Q",#D,F#%

2350 PRINT #D,PL:;DL;TX;TC3;DT;0D;

OP;

2360 FOR I=1 TO PL

2370 PRINT #D,EX(I)3SA(I)sCA(I);

238B@ NEXT I

2390 CLOSE D

240@ RETURN

2410 -

2420 INFUT"ENTER INPUT FILE NAME
“s:F$

2430 INFUT"FROM DISK OR TAPE D/T
";sA$: IF LEFT$#(A$,1)="D" THEN D=1
ELSE D=-1:AUDIOON

2440 OPEN "I",#D,F%

2450 IF EOF(D)=—-1THEN GOT02500

2460 INPUT #D,PL,DL,TX,TC,DT,O0D,
oF

2470 FOR 1I=1 70O 20

2480 IF EQF(D)=—-1THEN I=20:60T02
S0

249@ INPUT #D,EX(I),SA(I),CA(I)
2500 NEXT I

2512 CLOSE D

2520 RETURN

2530 -

2540 "INITIALIZE THEN RERUN

255@ FOR I=0 TO 20

2560 DF(I)=@:CF(1)=@:DFP(1)=0
257@ NEXT

2580 FE=0:F9=0: RR=0

259@ GOSUEB 320 'DEFREC

2608 GOTO 1120

2610 -

2620 'PRINTER REFORT

2630 PRINTH =2, " %555 35 55 5 % 59 3 % % % %
e A

2640 PRINT#-2,"# CFRR FROGRAM, W
. HONNELL *"

2650 PRINTH#-2,"* 3/24/1983 CO
FYRIGHT ke

2660 PRINTH=Z " %5355 955 % 3 9% 5 % %%
L T LS TR T T

2670 PRINT#-2: PRINT#-2

2680 PRINT#-2, "PROJECT LIFE="
OF"YEARS"

2692 PRINT#-2,"DEFRECIATION LIFE
="0D"YEARS"

2700 FRINT#-2,"TAX RATE="TX*10@"
./-Il

271@ PRINT#-2," INVESTMENT TAX CR
EDIT="TC*10@" %"

2720 PRINT#-2

273@ FPRINT #-2,"YEAR "y
2748 PRINTH#-2,USING "% %
“;:" EXPENSE";" SAVINGS":" CAP
ITAL"; "DFR. FLOW";"CASH FLOW"
2750 FOR 1=1 TO PL

2760 PRINT#-2,USING "## "il;
277@ PRINTH#-2,USING “S$SHESHHE. #8
":EX(I);SA(I)3CACI);DP(I)3CF (1)
2780 NEXT 1

2790 PRINT#-2

2800 PRINT#-2,"REQUIRED PRESEN
T WORTH"

2818 FOR I=1 TO &

2820 PRINT #-2,USING"  ## %
"sRR(I):

2830 PRINTH#-2,USING "$SHHERHEAH. #
# ";PW(I) :
2840 NEXT I

2850 PRINT #-2

286@ PRINT #-2,"CFRR="R"%"

287@ RETURN A
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In making the most of your time, this program could be the solution

PERT:
Project

Evaluation
and Review

Technique

By Jorge Mir

aving the ability to cvaluate and
Hrcvicw projects can be very

useful, at the office as well as
at home, especially when time is of the
essence and you want to make sure that
projects are completed on time with a
minimum of supervision.

There are many types of “PERT”
programs available on the market.
Some of these arc quite sophisticated
(and expensive) and require a large
mainframe in which to operate. The
PERT version | have developed for the
Color Computer is a simple one, yet
it has sufficient “bells and whistles™ to
make it quite beneficial at work.

Following arc the main features of
the PERT program:

1) Calculates minimum time needed
to complete project.

2) Calculates probability of comple-
tion by a target date.

3) Determines whether activities are
critical or non-critical.

4) Calculates expected duration and
standard deviation for each
activity.

5) Determines early and late start
and finish times.

6) Calculates slack time for each
activity (if any).

In addition, several output reports
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are available:

1) Worksheet for developing a prece-
dence table.

2) Complete activity schedule.

3) Activity schedule by responsibility.

4) Complete Gantt type schedule.

5) Gantt schedule by responsibility.

The activity and Gantt schedules
both clearly indicate the “critical™
activities so the user can concentrate
on evaluating those activities, as well
as monitoring progress, as the project
advances through the various stages of
completion.

The program is fully prompted for
all input data, so these will not be
covered in detail. The input and output
routines send data to a disk. If you have
a cassette system, you will have to
change those routines so data is saved
to cassettes instead of disks. Also, a
printer is necessary for the various
output reports.

Please note that a total of 100
activities is the maximum established
by the program. This limitation can be
changed by changing the DIMstatements
at the beginning of the program.

In order to properly enter all data,
a precedence table (which activity
comes before another activity) is
necessary. After you enter all of the
activities, you will be able to develop
a worksheet for this purpose. After you
have the worksheet completed, you can
then run the program in its entirety.

Here are some hints for properly
completing the worksheet:

AUSTRALIAN RAINBOW

A “node” can be viewed as a stage
in the project. That is. at which stage
an activity must commence and at
which stage it must end. Thesc nodes
serve as the key for determining the rest
of the calculations in the program, so
care should be exercised in planning this
aspect of the project.

The start node of cach activity must
appear as the end node of some other
activity in the project. In other words,
all activities must be linked with each
other (exceptions are those activities
with a node of ‘I', meaning they are
to be performed first and no other
activity precedes it).

More than one activity can have the
same start or end nodes; just make sure
the beginning node of an activity
coincides with the ending node of the
activity that must precede it. Here is
a simple example (cooking a meal):

Start End

Node Node
Buy all ingredients 1 2
Marinate meat 2 3
Wash vegetables 2 4
Bake potatoes 3 5
Broil meat 3 6
Cook vegetables 4 6
Serve meal 6 7

In the example, you cannot broil the
meat (start node 3) until the meat is
marinated (end node 3). Also, this
project may require two people since
there are two activities starting at the
same node (i.e., one marinating the
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meat and the other washing the
vegetables).

If there is a start node which does
not coincide with an ending node in one
of the other activities, the program will
stop execution and inform you of those
activities for which starting nodes must

be changed.

The best way to get used to the
program is to run some simple examples,
as the one noted. That way, you will
get a good feel for all the prompts for
inputting data and all of the output
reports, as well as the various ways in

which a program of this nature can be
put to good use.

I often get involved in some complex
projects at work and have used this
program many times to help me keep
control of such projects. Take my word
for it, it really helps!

The listing:

10 GOTO 2688

20 CLEAR 10000

30 DIM A$(10@) ,R$(101) ,A(100,2),
§(100) ,F(100) ,E(100,2) ,C(100)

40 DEFFNR(Z1)=INT((Z1#1000+.5))/
1000

5@ GDOTO 1530

60 GOSUB1S4@:1PRINT"HAVE ACTIVITI
ES ALREADY BEEN STORED ON DIS

K‘?ll

70 I$=INKEY$:IF I$=""THEN7® ELSE
IF I$<>"Y" THEN PT=@:60T0D150 EL

SE PT=1

B@ GOSUB1540:PRINT“PLACE DISK CO

NTAINING PREVIODUSLYSTORED ACTIVI

TIES IN DRIVE @ ANDPRESS ANY KEY
WHEN READY."

90 IF INKEY$=""THENS® ELSE PRINT
tPRINT"LOADING DATA.«ccou.™

100 OPEN"I",#1,"PERT.ACT"

110 INPUT#1,PTS

120 IF EOF(1) THEN 140

130 N=N+1:INPUT#1, A$(N) ,R$(N):G6

0TD120

140 CLOSE#1:60TD250

150 GOSUB 154Q:PRINT"TITLE OF TH
I8 PROJECT: ":LINE INPUT PT$

160 PRINT

170 PRINT"DESCRIBE ACTIVITIES IN

CLUDED IN THIS PROJECT."

188 PRINT"TYPE ‘END’ WHEN DONE."

1PRINT: A=PEEK (&HBB8) #2546+PEEK (&HB

9)

199 PRINT@A-&H400,"ACTIVITY NO."
§N+13CHR$(8) "1 "1 PRINT1PRINT: PRIN

T:PRINT@A-&H400+32,;1LINE INPUT

As

200 IF As$="ERROR" THEN N=N-1:G60T

0 192

21@ IF A$="END" THEN 258

220 N=N+1

238 I=INSTR(A$,"/")1IF 1>@ THEN

A$(N)=LEFT$ (A$,1-1) :R$ (N) =MID$ (A

$,I1+1) ELSE SOUND1@®,2:N=N-1:1PRI

NT@A-&H40Q,"ENTER '/ PLUS RESPO

NSIBILITY'!'":FOR Q=1TOSOA@: NEXTQ: 8

OUND12@,2:60T0190

240 GOTO 190

250 GOSUB 154@:PRINT"DO YOU WANT
TO PREPARE WORSHEET TO DEVELOP

A PRECEDENCE TABLE?"
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260 I$=INKEY$:IF I$=""THEN 2460
270 IF Is<>"Y" THEN 520

280 IF PT=1 THEN PT=0:160T0380
290 GOSUB 154@:PRINT"DATA MUST B
E STORED BEFORE WE PROCEED. "
388 PRINT:PRINT"PRESS ANY KEY WH
EN YOU HAVE A DISK READY FOR S
TORING DATA."

31@ IF INKEY$=""THEN310@

328 OPEN"O",#1,"PERT.ACT"

330 WRITE#1,PTs$

34@ FOR X=1TON

350 WRITE#1,A$(X) ,R$(X)

368 NEXT X

37@ CLOSE#1

380 GOSUB 1540

39@ PRINT"PLEASE GET PRINTER REA
DY FOR PRINTING ACTIVITY WORK
SHEET."

400 PRINT:PRINT"PRESS ANY KEY WH
EN READY."

41@ IF INKEY$=""THEN 410

420 PRINT#-2,"PRDJECT: "PT$

430 PRINT#-2:PRINT#-2

440 PRINT#-2,"

NODES
TIMES"

450 PRINT#-2,"

450 PRINT#-2," ACTIVIT

IES 8TART E

ND BEST PAR WORST"

470 PRINT#-2,"

480 FOR X=1TO N
490 PRINT#-2:1 PRINT#-2,USING" ###
- %
x - -—— —— [E——
- ————"e XA (X)
500 NEXT X
S10 PT$=""3;B0TO 153@
520 ‘#%# ENTER DATA #xa
S30 FOR I=1 TO N
540 IF A(I,1)>0 THEN 800
9590 GOSUB1540@
56@ PRINT A$(I):PRINT
578 PRINT"START NODE"j;
S58@ INPUT A(I,1)
S9@ IF A(I,1)<@ THEN I=I+A(I,1):
BOTOSS2
60@ PRINT"END NODE"j;
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610 INPUT A(I,2)

620 IFA(I,2)>=A(1,1) THEN &B@
630 IF A(I,2)<N THEN &B@

648 PRINT" START NODE MUST BE NU
MBERED LOWER THAN END NODE,

AND END NODE MUST BE LESS THA

N NUMBER OF ACTIVITIES."

65@ PRINT" ##% TRY ABAIN  ##s"
660 PRINT

670 GOTO S50

680 PRINT"ENTER THREE TIME ESTIM
ATES FOR THIS ACTIVITY:"

690 PRINT" OPTIMISTIC TIME:"j
788 INPUT Al

71@ PRINT" EXPECTED TIME:s";
728 INPUT M

73@ PRINT" PESSIMISTIC TIME:"j
748 INPUT B

75@ E(I,1)=FNR((A1+M*4+B)/6)

768 E(I,2)=FNR((B-A1)/6)"2

770 S(1)=0

780 F(1)=0

79@ 1F FLAG=1 THEN FLAG=@:1RETURN
800 NEXT I

810 FOR I=1 TO N

828 IF B(A(I.Z))>-8(A(1,1))+E(I,
1) THEN B840

B3@ S(A(I,2))=S(A(I,1))+E(I,1)
840 NEXT I

850 F(A(N,2))=B8(A(N,2))

860 FOR I = N TO 1 BTEP -1

870 IF F(A(I,1))=0 THEN 900

880 1IF F(A(I,l))>F(A(I.2))—E(!.1
) THEN 900

89@ GOTO 930

92@ IF FLA(I,2)) < S(A(I, 1)) +E(]
,1) THEN F(A(I.2))-8(A(l,1))+E(l
1)

910 E=F(A(I,2))-E(I,1):IF Q=>8 T

HEN FtAa(I,1))=Q

928 IF F(A(1,1))=0 THEN F(A(I,1)
)=6(A(I,1))

93@ NEXT I1:G0TO 1430

940 V=0:U$="% %
- AN, BHN"

95@ C=0

960 L=0

97@ FOR I= 1 TO N:CLS

980 St-F(A(I,Z))—S(A(I,l))-E(l,l
y: IF INT(S1)=<@® THEN C(I)=@ ELSE
c(I)=51

99@ CLS:IF LEN(PT$)=>32 THEN PRI
NT PT$ ELSE PRINT TAB( (32-LEN(PT
$))/2)PTS$

1000 PRINT STRING$(32,131)3

101@ PRINT A$(I):PRINT

1920 PRINT"FROM NODE"jA(I,1)"TO
NODE";A(1,2)

1@3@ PRINT "(A "}

1240 IF C(1)=0 THEN 1060

1050 PRINT"NON-"3

1268 PRINT"CRITICAL EVENT)":PRIN
1

1272 PRINTUSING Us$; "EXPECTED DUR
ATION" ,E(I,1)3:PRINTUSINGUS$; "STD.
DEVIATION" ,8QR(E(I,2))

1280 IF INT(S1)>@ THEN 1150

129@ PRINTUSINGUS; "START NO LATE
R THAN" ,S(A(I,1))

1188 PRINTUSING Us$; "MUST COMPLET

E BY",F(A(I,2))

1118 IF L>=F(A(I,2)) THEN 1130
1120 L=F(A(I,2))

1130 V=V+E(I,2)

1140 GOTO 1190

115@ PRINTUSING US$; "EARLY START"
yS(A(I,1)):PRINT USINGUS; "LATE S

TART" ,F(A(I,2))~-E(I,1)

1168 PRINT USING U$;"EARLY FINIS

H",S(A(I,1))+E(I,1)

1172 PRINTUSINGUS; "LATE FINISH",

F(A(1,2))

1188 PRINT USING U$;"SLACK TIME"
+S1

1190 PRINT®448,STRINGS (32,140);:

PRINT@484,"PRESS ANY KEY TO CONT
INUE";

1200 I$=INKEY$:IF I$=""THEN1200
121@ IF I$=CHR$(13) THEN 13530
1220 NEXT I

1230 GOSUB1540

124@ PRINT"THE CRITICAL PATH LEN

BGTH IS: "sL

1250 P=SQR (V)

126@ PRINT"PLUS OR MINUS"; s PRINT
USING" #.##";P

127@ PRINT"ENTER DESIRED COMPLET
ION TIME (@ TO END)";

1288 INPUT D

129@ IF D<=@ THEN 153@

1300 Y=(D-L)/P

1310 R=EXP (= (Y~2) /2) /2.506628274
6

1320 I=Y

1330 Y=1/(1+.33267#ABS(Y))

1340 T=1-R¥(.4361B36#Y~-.1201676%
YA24.937298%#Y"3)

135@ IF Z>=0 THEN 1370

1360 T=1-T

1370 GOSUB1540

1380 PRINT

139@ PRINT USING "PROBABILITY OF
COMPLETION WITH DURATION OF L1
# IS #N.#8";D,T

140@ PRINT

1410 GOTOD 1270

1420 CLS:END

143@ PRINT:PRINT" EDITING STARTI
NG TIMES....."

1442 FOR 1 = 1 TO N
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1450 IF S(A(I,1))>8 THEN 1490
1460 IF A(I,1)=1 THEN 1490
1470 IF XX=@ THEN GOSUB154@:PRIN
T"THESE ITEMS NEED EDITING:™:XX=
1
148@ PRINT " ";As$(I)
149@ NEXT I:XX=0
1500 PRINT@48B@," <PRESS ANY KEY
TO CONTINUE>";
1510 IF INKEY$=""THEN151@
1520 GOTO 1530
1530 GOSUB 154@:B0T01560
1540 CLS:PRINT TAB(1@)"#* P E R T
*N
1550 PRINT" (PROJECT EVALUATION
& REVIEW) ":PRINT STRINGS$(32,131)
:RETURN
1560 PRINT:T=5
157@ PRINT TAB(T)"1 — ENTER NEW
PROJECT"
1580 PRINTTAB(T) "2
OJECT"
159@ PRINTTAB(T)"3
1600 PRINTTAB(T)"4
0JECT"
161@ PRINTTAB(T)"S
TS!I
1628 PRINTTAB(T)"&6 ~ PRINT BGANTT
CHART"
163@ PRINTTAB(T)"7 - END PROGRAM
164@ PRINT@448,STRING$(32,140);:
PRINT TAB(9)"YOUR CHOICE?"j;:S0UN
D100,1
165@ I$=INKEY$: IF I$=""THEN1&650
1660 I=VAL (I$):1IF I<@ OR I>7 THE
N SOUND1@@,1:G0T0165@
16470 ON 1 BOTO 183@,1890,2020,21
20 ,2280,2460
1680 GOSUB154@:PRINT" DO YOU WAN
T TO PREPARE A WORK- SHEET AT T
HIS TIME?"
1698 I$=INKEY$:IF I$=""THEN1&6908
1700 IF I$<>"Y"THEN CLSi1END
171@ PRINT: INPUT" RESPONSIBILITY
" ' K‘
1720 GOSUB 26350
1730 Us=" %
% % % HEH
L2 1 L "+STRINGS$(8,95) +
” "+STRINGS (8,95)
1748 PRINT#-2,CHR$(3@);" PROJEC
T: "PT$:PRINT#-2," (WO
RKSHEET FOR RECORDING TIME ESTIM
ATES) "; CHR$ (13) ; CHR$ (13) ; CHR$ (28
)

LOAD OLD PR

SAVE DATA"
EVALUATE PR

PRINT RESUL

1750. PRINT#-2," ‘ STEP
s RESPUNS.
BEG END TIME FROM
TO"

1760 PRINT#-2," e =

1778 FOR I = 1 TO N

1780 IF INSTR(R$(I),K$)=@THEN1B1

o

1790 PRINT#-2,USING U$;A$ (1) ,R$(
1) ,ACI,1) ,AC1,2) ,E(I,1)

1800 IF INT(I1/58)=1/58 THEN PRIN
T#-2,CHR$ (12)

181@ NEXT 1:PRINT#-2,CHR$(12)
1820 GOTO 1530

183@ IF PT$=""THEN &0

1840 BOSUB154@: PRINT"PROJECT CUR
RENTLY IN MEMORY:":PRINT PT$
1850 PRINT:PRINT"DD YOU WANT TO
ADD TO IT?"

1868 I$=INKEY$:IF I$=""THEN1860
187@ IF Is$="Y" THEN GOSUB154@:G0
TD170

1880 N=0:60T0150

189@ BOSUB1540

198@ LINEINPUT"FILE NAME: “;F$
191@ IF F$="?" THEN DIR:B0TO190@
1920 IF F$="" THEN 1530

1930 PRINT:PRINT" PROJECT BEING
LOADED:

1940 OPEN"I",#1,F$

1950 X=0

1968 INPUT#1,PT$,Y:N=N+Y

197@ PRINT" ";PT$

198@ IF EOF (1) THEN 2@1@ ELSE X=X
+1

1990 INPUTH1,A$(X) ,R$(X) ,A(X,1),
A(X,2) ,B(X),F(X),E(X,1),E(X,2),C
(X)

200@ GOTO 1980

2010 CLOSE#1:B0T01530

2020 GOSUB1540

2030 LINEINPUT"FILE NAME: ";F$
2840 OPEN"Q",#1,F$

2050 WRITE#1, PT$,N

2060 FOR X=1 TO N

2870 WRITE#1,A$(X),R$(X),A(X,1),
A(X,2) ,B(X) ,F(X),E(X,1),E(X,2),C
(X)

2080 NEXT X

209@ CLOSE#1:60T01530

2100 GOSUB1540

211@ PRINT" DO YOU WANT TO CHAN
BE ANY OF  THE DATA BEFORE EVA
LUATING THIS PROJECT?"

2120 I$=INKEY$:IF I$=""THEN2120
2130 IF I$="N" THEN 940

214@ IF I$<>"Y" THEN 2120

215@ PRINT:LINEINPUT" KEYWORD:
"3K$

2160 U$="% %
###"1FOR X=1TON

217@ IF INSTR(A$(X) ,K$)=8 THEN 2
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250

2180 GOSUB1540

2198 PRINT A$(X):1PRINT

220@ PRINT USING U$;" START NODE
"LJA(X,1):PRINT USING U$;" END NO
DE" ,A(X42)

2210 PRINT USING U$;" EXPECTED D
URATION";E(X,1) :PRINT USING U$;"
VARIANCE";E(X,2)

2220 PRINT:PRINT" CORRECT RECORD
?":PRINT @480," (PRESS <ENTE
R> TO END)"j

2230 I$=INKEYS$:IF I$=""THEN2230

2240 IF Is$="Y" THEN I=X:FLAG=1:G6
0SuB S50

2250 1IF 1$=CHR$(13) OR X=N THEN

GOSUB 1540:PRINT:PRINT" CLEARING
REGISTERS......":FOR X=1TON:F (X
)=@:S(X)=0:NEXTX: PRINT: PRINT" RE
COMPUTING START/END TIMES...":80
TOB10

2260 NEXT X

2270 FLAG=0:60T01530

2280 GOSUB154@:PRINT: INPUT"RESPO
NSIBILITY";KS$

2290 TIME=0

2320 GOSUB2650

2310 V=0:C=0:L=0

2320 PRINT#-2,CHR$(3@);" PROJE
CT: "PT$:PRINT#-2

2338 PRINT#-2,CHR$(29)3"

we==NODES~=—~~ EXP.
-START TIME- --END TIME-
- SLACK"
2340 PRINT#-2,"
STEPS RESP.
START END TIME EARLY

LATE EARLY LATE TIM
E "
2358 PRINT#-2," = i

————— ————— ————— ———— —

2360 Us$=" %
% % % HENES
HHREH HH8. & #h4. 4 L2
o L2 HEN. 4 #en. 8 L
%
2370 FOR I=1 TO N
2380 IF INSTR(R$(I) ,K$)=0 THEN 2
4308
239@ S1=F (A(I,2))-S5(A(I,1))-E(I,
1):IF INT(S51)=<@ THEN C(I)=0 ELS
E C(I)=81
2490 IF C(I1)=@ THEN CR$=CHR$(93)
+"—— PAINTRITICAL" ELSE CR$=""
241@ PRINT#-2, USING U$;A$(I),R$
(I),A(I,l),A(I,Z),E(I,l).S(A(I,l

)) FIALI2))~E(1,1) ,S(A(I,1))+E(
1,1),F(A(I,2)),ABS(B1) ,CR$

2420 TIME=TIME+E(I,1)

2430 NEXT I

2440 PRINT#-2:PRINT#-2:PRINT#-2,
= TOTAL EXPECTED TIME:"3TIME
1PRINT#-2: PRINT#~-2

2450 GOTO 1530

2460 GOSUB154@:PRINT: INPUT"RESPO
NSIBILITY";K$

2470 GOSUB2650:PRINT#-2,CHR$ (38)
;CHR$ (31) ;s PRINT#-2,TAB ( (4B—-LEN(
PT$))/2)PT$

2480 PRINT#-2,CHR$(3@) 3 TAB(25)" (
CRITICAL PATH SCHEDULE)"

2490 PRINT#-2:PRINT#-2,"RESPONSI
BILITY: "3:IF K$="" THEN PRINT#-
2,"ALL" ELSE PRINT#-2,K$

2500 PRINT#-2,CHR$(29); TAB(35)"

10 20 30
40 50 60
70 80 90
100"

2510 TT$="4————m————t ———t—
——————— o —————— o e ——
—————— o e e e e e e e e e e e e e
R o +"1PRINT#-2,TAB (35
)TTS

2528 FOR I=1TON

2530 IF INSTR(R$(I) ,K$)=0 THEN 2

&30

2540 IF LEFT$(A$(I) ,1)="#" THEN2

&30

2550 PRINT#-2,USING"%
A";A$ (1) ;P

RINT#-2,TAB(35) " '";:PRINT#-2, TA

B(S(A(I,1))+36);

2560 T1=INT(S(A(I,1))+.5):1IF C(I

)=B THEN T=INT(F(A(I,2))=.5):M$=

"C" ELSE T=INT(S(A(I,1))+E(I,1)~-

«5) s ME="X"

2570 FOR X= T1 TO T

2580 PRINT#-2,M$;

2598 NEXT X

2600 IF C(I)=@ THEN PRINT#-2:G0T

02630

2610 FOR X=S(A(I,1))+E(I,1)+1 TO

F(A(I,2))

2620 PRINT#~2,"."3:NEXTX:PRINT#-

2

2630 NEXT I:PRINT#-2,TAB(35);TT$

2648 GOTO 1530

2650 IF PEEK(65314)=4 OR PEEK (45

314)=4 THEN PRINT@480," DATA

BEING PRINTED NOW "5 :RETURN

26460 PRINT@480," PRINTER I8

NOT READY"; 1SOUND1@@,5:FORX=1T0

S@0: NEXT: GOTO153@

2678 RETURN

2680 PMODE®,1:PCLEAR1:G0TD20 &~
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OOoCOOOCeCo LINKOOOOSOOOO!

075

326370

1 thought 1°d tell you a little about what it takes to
get a 1ike CoCoLink underway.

Start in September, 1984, with a phone call to Patrick
Simonis. Yes, there are several BBS programs available in
the states, and he’11 see which one might suit us. We are
partial, but not in love with the idea of running under
089.

In the neantime, Brian tells us that “in theory’, the
construction of an auto-answer modem should not present
any outstanding problens.

A hectic six weeks pass.

That’s right, we had this idea that we might start a
BBS - wonder what’s happened to Patrick?

Patrick is duely phoned, and he has been active indeed.
He has spoken to a number of suppliers, and has come up
with a prog that runs under 0S9, that will suit us " fine!
Where is it? Well ‘they’ said “they’ had sent it two
weeks ago. Patrick will check.

What is Brian doing?

Preliminary work is complete and a mock up is about
ready that looks as though it will work no sweat.

Tuo weeks later,

*Patrick, where is that progran?*

*I‘ve spoken to ‘them’ twice since your last call.
‘They’ hadn’t sent it, but “they’ said they would. Second
call reveals that it is still not sent!®

*Patrick - MAKE IT WORK'®
Two weeks later, the progran arrives, and in the
meantime, Brian’s modem has worked. Work is underway on
the boards, and the structure of the ROM. The cases are
on the way and whilst not here, are the only part we
don’t have. Yes we should be a go for a December 1st
start.

Decenber 1st comes and goes, and still no cases - not
that it matters, because we have tried to fire the
bulletin board up with the new modem, only to discover
that it doesn’t work!

Brian, Kevin, Bob, Warren Warne and others go into a
protracted huddie and decide that the ACIAs are the

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

GAMES COMPETITION.

Entries to the Games Competition close on 31st May. Already some
excel!lent ORIGINAL work has been turned in, so your work will have to be

good'

Ganes can be adventure or graphic, and all submissions since August last
year will qualify for. consideration.

Additionally, 1f you have a particular preference for a progran, and
would ‘Tike to see 1t win a prize, then let us Kknow!

The prizes are:

1. a disk drive from Software Spectrum,

2. 2 128 X wpgrade from Blaxland Computer Services.

3. a Tandy Speech - Sound pack from Bayne and Trembath,

We thank the suppliers for their involvement, and want to point out that
the prizes have been donated with a view to encouraging you to work harder
at your programing'
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problem. A fix is found, but not easily, and not without
a lot of late nights, and Brian gets the thing to fire up
in Brisbane. We look set for the 10th December!

Brian takes a day off work, and comes down to “set up’
the BBS.

1t might have worked in Brisbane, but it doesn’t work on
the coast' Brian goes home without joy!

It is getting on for Christmas, 1’m about to leave, and
Brian is due back on 22nd. In my absence, Brian and Kevin
fire the thing up for the first time. Gordon Bentzen logs
in as our fist user (and, I might add, we never heard
from him again'), But all is not well, and the CoCo being
used starts to heat up, so the BBS is switched off till I
return on 7th Jan,

Kevin fires it up that morning and Ivor Davies is in
almost immediately! In fact the thing goes pretty well
for about a week, before we discover that people hanging
up prior to logging off are also hanging up the system,
This is a problem that is yet to be solved, but since
January, we’ve begun to become proficient in the
manipulation of data around the board. We also have made
a start on the input of some data into the thing, and the
program has been changed.

The week after that happened, we were pretty busy trying
to activate the various modules and trying to discover
why it was hanging up more often. Kevin did sterling work
and brought most of that under control in a very short
space of time.

As 1 write this, Bob T has just been on the phone to let
me Know that the ‘Visitor’ module is ready, and is being
sent in the morning.

On the hardware front, the 84K grey case being used,
sports a RAINBOM BITS multi pack interface with a RAINBOM
BITS modem and disc controller attached. The drives are
40/80 track Nationals. The system currently boots 0S9 on
40 tracks, and is then switched to 80 tracks.

When you consider that all the folk involved in this
project have day, or night jobs, and are heavily
comitted to the production of the magazines and tapes as

.........................................................................................
N e e B R S S o o es

PRICING.

Last issue, 1 said that we were looking at rarsing the price of Rainbos
again. We were very tempted to do that this month, but decided to wait and
see what happens to the Australiaa Dollar for another nonth.
I believe that the dollar will either remain stagnant, or drop in vilue -
in which case 1 should be putting the price up now. But | have my heart set
against raising the price if at all possible.
None the less, if the Aussie dollar does rise, or remains stagnant this
month, the price of Rainbow will have to rise, and !'a sorry but | can’t
help it!
1f you are the betting type, and you want to update your subscription,
tven if your sub does not expire this month, | won’t stop you.

Graham.
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COMMLINK

A Guide To The
Do’s And Don’ts
Of Modeming

By Wayne Day

y the time you read this, likely
Ball of the Christmas presents will
have begun to get a lot of usage,
especially if a modem or a new terminal
program had been hung in the stocking!
Quite a few new users will have shown
up on CompuServe’s Color S1G (Special
Interest Group), where [ serve as the
systems operator (SYSOP), and they
will begin to learn about the “new”
world of telecommunications.
So now might be a good time to
review some of the “do’s” and “don’ts”
of modeming.

First off, get familiar with your
equipment and software setup. Knowing
your hardware and software capabilities,
and limitations, will save you valuable
connect time, which is even more
important if you're calling long distance
or connected to one of the commercial
information services.

Read the documentation that comes
with the software, paying special
attention to instructions on how to
capture data (if your software supports
that function).

For example, some programs require
you to open a buffer manually in order
to save anything you receive online,
while others allow the host system (the
computer you're calling) to open and
close your receive buffer automatically.
This latter method is known as “capture
characters” since the host sends a
particular character to your software,
telling it to start “capturing” the data
that follows.

On other terminal programs, however,
you need to defeat word-wrap and high
resolution character screens prior to
capturing data in the buffer. Again, the
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point is to read those instructions very
carefully.

Knowing the operating hours of
those BBSs is important, since it might
save you a long distance phone call if
the system is unavailable. In November,
we listed a group of 92 known BBS
systems that were of special interest to
the CoCo user, and this month we bring
you an update, bringing the total up
to 115 operating BBS systems.

Other “Do’s” to remember:

If you're calling a single-user BBS,
be considerate of other users and don’t
dawdle on the system unnecessarily.
Others may be waiting to call (and, you
might wind up having to wait sometime).

Make note of any message content
policies that the SYSOP may establish,
and abide by his wishes. Some BBSs
restrict commercial messages and
others prohibit them entirely. Ditto on
“adult” language.

On the other hand, there are the
“don’ts:”

Don't try to “crash” the system, just
to see if it can be done; robbing others
of the chance to use a BBS is pretty
childish. Since most BBS systems make
a note in the user log each time someone
logs on, you may find that you're no
longer welcome on the board next time.

Don't ask folks to help you out with
something, and expect them to be mind
readers. Asking a question like ™1 wrote
a program and it doesn’t work. Why?
doesn't give anyone enough information
1o work with. The more information
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vou can put in a guestion, the betier
your chances for a good answer!

Don't forget to read all of the
messages on a BBS system. Quite olten
vou'll stumble across some piece ol
obscure information that will really
save the day — two weeks later!

And finally, don't forget to have
plenty of paper and a pencil ncarby 1o
take notes on other BBS systems that
you might be interested in, as well as
a place to jot down that neat little poke
everyone's been talking about!

Whew!

Letters, Letters, Letters

Q: Is it possible to allow another
CoCo user to call up my modem, then
let him store programs on my disk
drives, and use my printer? The reason
| ask is that many students at the
university 1 am attending could benefit
from a service such as this, while I could
make some spare money.

A:Sure, it’s possible ... that’s basically
what services such as The Source and
CompuServe do - - allow you to usc
their computer and disks.

On a CoCo, you'd need an auto-
answer modem (Lo answer your phone
automatically and connect it to the
computer), as well as a remote terminal
driver, such as REMOTERM (sold by
Star-Kits) or Dan Downard's REMO-
TE.BIN, published in THE RAINBOW in
November 1984.

The remote terminal driver basically
lets the person calling in on the modem
act as if he were sitting at the keyboard
of your computer; all of the data he
types on his terminal is the input to
your computer, and all of the output
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{rom your computer goes to his terminal.

There are some limitations, though.
Graphics screens cannot be displayed
in this manner, since you will be limited
to using the normal ASCII character
set (CHRS 0-127). Additionally, any
programs that use PR/NT@ statements
must be converted to normal PRINT
statements, since there is no way to
control the other user’s cursor or screen
position. That also means that a CLS
won't work, either.

Il you're setting up something like
this with a Imiend, there's no problem
since you Kknow who it is that has
control over your computer. Remember,
though, that since he acts hike he's
siting at vour keyboard. he can even
do a DSAINI and wipe out all yvour
disks!

I'herclore. if you're going to be doing
this with more than one person, or
providing the service commercially,
consider the sceurity requirements
vou'll have to make:

For example, user "A” should not
have access to user “Bs™ files, to protect
confidentiality.

No user should be able to harm the
system itsell. That means you'll have
to provide some way 10 protect against
a DSKNINI or POKE into the wrong
place. and that usually means a4 remote
time-sharing monitor, such as the
TSMON part of the Radio Shack OS-
9 Operating System.

Q: Your column (“CommLink",
October 1984) made the first mention
I've ever seen of using a party line for
data transmissions. How disastrous is
it if someone else on the line picks up
the phone? Can they tell something is
going on, or will they try to call a
repairman (o fix the funny noises”

A: There's a two-fold answer to this
question: a practical one, and a legal
one. First, the legal considerations.

Consider this scenario: It's 2 a.m.,
and you've finally gotten in to that
popular BBS on the West Coast. You've
got a lot of downloading to do, and
waiting for your chance on the BBS has
been a drag.

About halfway through your first
download, your neighbor, the one on
your party line, is awakened by the
smoke detector in his house -- he has
a fire, and obviously needs to call the
fire department, but can't. It seems
there are some funny noises on the
phone line.

Far-fetched? Possibly, but not too
far-fetched.

The simple fact is that all states have
laws that require you to hang up the
receiver ol a party line immediately
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when told the line is needed for an
cmergency call to a fire department, or
police department, or for medical aid.
In Texas, it’s an offense that brings a
fine of not more than $500 or impris-
onment for a term not exceeding one
month. or both (Southwestern Bell
Telephone Company Phone Book.
1984)

Il you're onhine. the chances are you
won't hear someone on a party line
picking up the telephone.

Direct-connect modems must be
registered with the Federal Commun-
ications Comnmussion, and the F.C.C.
restricts direct-connect modems to the
extent that they may not be connected
to a party line or pay telephone.

Thus. two big reasons why a party
line can be hazardous to your modeming
health,

Let’s consider a one-party line, where
someone picks up an extension tele-
phone in some other part of the house.

Depending on what you are doing
(downloading using an error-correction
protocol like XMODEM or just sending
and receiving straight ASCII data),
someone picking up one of the other
phones in your house can have from
a slight to a disastrous effect on your
telecommunications session.

From personal experience, there have
been times when someone else picked
up a phone in my house, and | never
knew it (our neighbor still wonders
about those funny tones on our line!).

During testing of a new terminal
program that uses the XMODEM
protocol, we have picked up the phone
and shouted into it, played music into
it, and generally banged it around, with
no ill effects other than causing an error
in the transmission of the current packet
of information, which was re-sent and
received OK after we quit trying to goof
it up.

Other times, though, before the
installation of the computer’s own
phone at my house, I've been bumped
off by someone picking up the phone
— blew me completely off the system
I was talking to.

So, it's an iffy situation; sometimes
it won't harm anything, and other times
it's bad news.

The ultimate solution might be to
have a sccond line installed if modem
use and more normal telephone usage
conflicts crop up. It's been a lifesaver
(mine) at my house!

Two Questions, One Basic Answer

Q: 1 called one of the numbers you
listed in the BBS Roundup (The
Rainbow, November 1984) and got a
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message saying that the number had
been disconnected. Can’t you keep up
with the numbers you list?

Q: How come you didn’t list any of
the Coco BBSs in my area?

A: Let’s kill two birds with one stone
here, and explain a bit about how I go
about collecting the BBS numbers
published with this column.

Since no one can be everywhere at
one time, it’s only possible to list the
BBS phone numbers that we become
aware of, usually through messages on
the Color SIG on CompuServe, on
other BBSs, and in letters to THE
RAINBOW.

Likewise, if a BBS goes out of
business, we usually don't hear about
it until someone writes in, or leaves us
a message saying “you blew it!™

Therefore, we need your help in
making the BBS listings in THE RAIN-
BOW the most accurate and up-to-date
that we can. If there’s a CoCo BBS in
your area, let us know about it. If one
goes off-line, you could also drop us
a line to let us know.

Every couple of months, we'll try and
publish a list of revisions such as the
one included at the end of this month’s
column to keep you up to date. Ad-
ditionally, I maintain a current list in
the SIG’s database on CompuServe, so
CompuServe subscribers can get the
whole shooting match at one time. That
list is usually updated at least monthly.

Before I put a BBS on the list, 1 call
it to make sure that, indeed, there is
a BBS there, that our information is
correct, and that the BBS is open to
the public.

Some Random Thoughts

John Lovell, the SYSOP of The CIC
BBS in Miami, has a series of mod-
ifications to the Bee Color BBS program,
and he’s making arrangements to make
those changes available to SYSOPs
who are already running the BEE
program. Give his BBS a call (305 751-
6809) if you're interested in knowing
more.

If you're a new user to CompuSecrve,
you might find yourself baffled by the
hundreds of things you can do on the
system. Well, there’s a book written just
for you, How to Get The Most Out
of CompuServe (Bantam Books, New
York, $12.95). The authors, Charles
Bowen and Dave Peyton, are SYSOPs
ontwo of CompuServe’s Special Interest
Groups, and have compiled the most
comprehensive sourcebook for Compu-
Serve users yet. It’s available at most
book stores, or directly through Com-
puServe (Go PCS-54).
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TP-10 Thermal Printer. Pay less for the perfect com-
pliment to your CoCo or MiCol Whisper quiet opera-
tion prints 32 characters per line at 30 characters per
second on 10.47cm wide thermal paper. With
elongation mode for expanded print. Special repeat

function makes graphics programming easier!
CoCo compatible serial interface only (600 baud). 94
ASCII, 16 graphics character set. 10 or 5 cpi pitch
with 1/6” line spacing. Measures 7.62 x 20.32 x
12.7cm, weighs 1.47kg. 240VAC, 50 Hz, 18W. 21261

Amazingly Compact,
Yet Extremely Versatile

595

Thermal Paper. Packet of 2 thermal paper rolls for
your TP-10. 261332

Thermal Paper

MC-10 Interface Cables

4-Pin to 4-Pin serial cable to connect your TP-10 to

your Color Computer. 2s3020
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Save $20! ZAXXON™ Fly your jet through defenses, force
fields ana outer space — destroying enemy ground installations,
fighting planes and dodging missles all the way! Survive those
dangers to confront the deadly Zaxxon robot himself! Requires
32K, joysticks and tape recorder. 263002 Reg 59.95 . . . . .. Now 39.95

Save $20! Micro Painter. Turns your CoCo into an electronic
colouring book! Choose from three palettes, each of four col-
ours. Save your more artistic results on optional recorder. Comes
with 8 pictures and more available. 2s.3077 Reg 49.95 . . . . Now 29.95

Save $10! Dungeons of Daggorath™ Defeat the evil Wizzard by
descending through his dungeon, battling a succession of
beasts to gain better weapons and greater strength. The further
you progress the more fearsome the beasts, until the ultimate
confrontation — with the Wizzard himself! 263083

ROGABD ;i visiain s 5505650 e S0 07 5 Wow e o aed Now 39.95
Save $20! Colour Cubes. Use your CoCo to crack that crazy
Rubik’s Cube! Recall up to 255 moves. Use an optional cassette
recorder to save your position. 2s307s Reg39.95........ Now 19.95
Save $10! Reactoids. Prevent meltdown at the atomic reactor!
Fast, fearless use of the reactoids can contain and control the
atoms! Can you save the world? 21002 Reg 34.95 ...... Now 24.95

NEW! Exciting Games Software!

Frogger. Safely manoeuvre your frogs across the busy highway
and swiftly flowing river to their homes. Look out for speeding
traffic, sinking turtles, hungry snakes and crocodiles! 257304 . 29.95
Cuthbert In the Mines. Help Cuthbert dodge the mining carts,
climbing to the surface and safety. But beware the fireball
shooting Demon! Brilliant graphics and sound effects. 257306 29.95
8 Ball. Play pool from your chair! Line up the shot with your elec-
tronic cue, select how much power you'll use — you can even put
spin on the cue ball! Ideal for solo play t00. 287311 .. ........ 29.95
Scramble. The ultimate mission! Pilot your way through 4 levels
of enemy defences, including UFOs and blazing meteorites!
Then through a maze for one chance of bombing the target.

g e 29.95

WE SERVICE WHAT WE SELL!

Available from
eg 350 Stores Australiawide

including Tandy Computer Centres

*Independent Tandy Dealers may not be participating

ELECTRONI

Nearly in this ad or have every item advertised.

A DIVISION OF TANDY

res
AUSTRALIA LIMITED 3:35?":“:
INC INNSW Wide

Prices may aiso vary at individual Dealer Stores
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ECB

T O MURICATIONS FHal s

S oon

By Martin H. Goodman, M.D.

overing roughly 22,300 miles above the equator is
Ha remarkable device. Since 1974, this Geostationary

Operational Environmental Satellite (GOES) and
its predecessors have been sending pictures of the earth,
taken in visible and in infrared light, down to earth stations
via a microwave link. Every day, a dozen or more images
of the cloud cover over our part of the planet are processed
by a government ground station, the images enhanced, and
state and national boundaries added. These enhanced
images are then “uploaded” back to the satellite by
microwave. The satellite retransmits the enhanced images

One such secondary station is near me in Redwood City,
Calif. There, meteorologists examine these precious
photographs, and are able to draw two synoptic charts
per day of weather fronts and such. (A “synoptic chart”
is that map with all the'wavy lines indicating areas of equal
temperature, warm and cold fronts, and sometimes wind
and sea information as well.)
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The enhanced satellite photos and the hand-drawn
synoptic charts are sent in facsimile (fax) format (a 40-
year-old electronic protocol for picture transmission used
by wire services as well) over a telephone line to a
transmitter. In my case, that transmitter is located at Point
Reyes, Calif. This fax signal is then rebroadcast, primarily
for ships at sea, on a number of high frequency shortwave
bands.

Twice a day in my area, a series of visible and infrared
photos of my part of the world taken from space, along
with superb meteorological charts, are sent oul over
shortwave frequencies. Until recently, it took, in addition
to a shortwave receiver, 35,000 worth of mechanical
facsimile machines to turn that warbling fax signal back
into a picture.

About The Authors

As you might well imagine, my good friends, the authors
of Graphicom, have an abiding interest in graphics data.
They decided to use the processing capabilities of the CoCo
and its amazing built-in analog signal processing
capabilities to turn a fax signal back into a picture and
turn that picture into hard copy.

When they were done, they had a tiny assembly language
program (only about 2K long) that uses the zero crossing
detector of the cassette port of the CoCo to receive a fax
signal from any BFO-cquipped shortwave receiver and
process it, turning that signal into a S4K-byte picture inside
the CoCo.

Now, a 54K image is exactly nine times more information
than the CoCo can display on the screen at one time, so
the program they wrote, WEFAX, has built-in routines
to allow the user to pan the CoCo Hi-Res screen over
that larger “virtual” image.

They also supplied routines for saving the pictures 10
Graphicom format picture disks (two pictures to a disk,
54K is a lot of data!), and for transferring those pictures
from the computer's memory to paper using an Epson dot-
matrix printer. It will not surprise users of Graphicom (o
learn that all program control is via a joystick and one
fire button.

Technical Details

Due to the 64K RAM memory limitation of the CoCo,
my friends were only able to process roughly one-half of
the vertical and horizontal data contained in the fax
transmission. Even so, the images produced are of
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remarkable quality. (See the sample pictures included with
this article.) Indeed, when they took the pictures down
to the Weather Service office in Redwood City, it turned
out the CoCo WEFAX hard copy was equal, if not superior,
in quality to the hard copy produced by some of the $5,000
mechanical fax machines there.

Rather than totally throw away every other line of
received fax data, the WEFAX program does a
remarkable thing. During reception of the picture, it uses
every other line to construct on the CoCo Hi-Res screen
a 6K compressed, representative image of what it’s
receiving. When reception is complete, you are then
switched to the 54K image and your pan function.

As you will see in the official WEFAX documentation
that follows, a minimal amount of hardware is needed to
interface a shortwave receiver to the CoCo cassette port.
This simple circuit, consisting of two LEDs (used as zener
voltage limiting diodes), a single resistor, and a single
capacitor, is used solely as a voltage limiter and DC filter.
All other processing of the signal is done by the CoCo’s
internal hardware and the magic of the WEFA X software.

Required Hardware

A 64K, one disk drive equipped Color Computer (any
model) and one joystick are required. An Epson dot-
matrix printer is needed to produce hard copy. Almost
any general communications shortwave receiver with a BFO
(and preferably LSB and USB selection capability) wili
do to receive the pictures. Your receiver does need a
minimum of frequency stability in order to receive a clear
WEFAX picture, but most receivers costing more than $150
will suffice.

What Frequencies To Try

There are hundreds of stations all over the world
broadcasting weather map data. WEFAX was written
explicitly for weather map reception, and while it does
receive other fax data (like UPI wirephoto information),
images produced are likely to be somewhat blurry and/
or distorted. To get you started, here are some of the more
useful frequencies to listen to to find WEFAX data. All
frequencies are in kilohertz.

East Coast, Station NAM in Norfolk, VA. 3357 kHz,
4975 kHz, 8080 kHz, 10865 kHz, 16410 kHz, 20015 kHz

West Coast, Station NMC in Point Reyes, Calif. 4346
kHz, 8682 kHz, 12730 kHz, 17151 kHz

West Coast, Station WWD in La Jolla, Calif. 8646 kHz,
17411 kHz

The Program And Its Source Code

The documentation follows the BASIC listing. Carefully
type this program in exactly as it appears. Be sure not
to alter even the line numbers. The program has
a built-in checker for errors, which, when you run it, will
tell you if you made an error typing in the data statements,
and the line number where the first error appeared. Those
of you receiving RAINBOW ON TAPE will, of course, be spared
this agony. When you have the program typed in correctly,
typing RUN will make it work.

For those who do not receive RAINBOW ON TAPE, the
program WEFAX/BAS is available for downloading from
CompuServe’s Color Computer Special Interest Group
(SIG) in database XA2. In addition, also posted in XA2
is WEFAX.ASM, the full assembly language source code
(written with a version of the Micro Works SDS Macro
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80C). This will be of interest and value to those who wish
to insert their own printer routines for different printers.
These people should carefully study the existing routine.
It prints successive rows of dots in overlapping fashion.
To produce a reasonable picture, the printer you support
must be capable of doing this, too. For those without this
editor-assembler system, note the printer routine is a
separate module at the end of the program, allowing you
to easily substitute your own routine even if you don't
have the source code.

For those who cannot download the source code from
CompuServe, I will provide you with a copy if you send
me a disk, a mailer, return postage and $10 for handling.
Address requests to Marty Goodman, 1633 Bayo Vista
Ave., San Pablo, CA 94806.

I will also provide you with an experimental version
of the program that not only receives, but is capable of
sending a fax image as well. However, [ must make it
clear that 1 will notr support either program, or answer
any questions about it, because I'm not the original author,
and neither I nor the authors have time to do so. Your
comments are, of course, welcome, but it is very unlikely
we will be able to respond to questions.

Both the authors and I would be delighted to receive
any enhancements you may write for the program,
especially alternative printer routines. 1'd like to sce a
routine for the C. Itoh Prowriter printer. | haven't had
time to write one yet for myself. If you send us such a
routine, you'll be on our “list” for receiving other goodies.

The Documentation

I'll let the authors themselves provide you with further
instruction on using their WEFAX program. Following
this listing is material mainly consisting of Graphicom
screens the authors meticulously and laboriously drew, just
in order to better share this program with you,

The listing:

16 REM THIS PROGRAM IS PUBLIC DO
MAIN

20 PCLEAR4

3@ F1=6S51:REM &9 LPM ADJUST

49 F2=991:REM 99 LPM ADJUST

5S¢ F3=1827:REM 129 LPM ADJUST

o5 POKEL1S6,1:REM PRINT=9460¢ BAUD
60 CLS

7¢ PRINT" WEATHER FACSIMILE RE
CEIVER"

89 PRINTSTRINGS (32,"-")j;

99 PRINT

109 PRINT"THIS PROGRAM WILL RECE
IVE FM FAX"3;

119 PRINT"AT 69, 99 & 120 LINES/
MINUTE. "
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120 PRINT"CONNECT THE CASSETTE E
AR (BLACK) "3

139 PRINT"PLUG TO THE RADIO’S EA
R JACK OR"

149 PRINT"CONNECT IT ACROSS THE

SPERKER. "

150 PRINT"CHECK THAT THE RADIO I
S TUNED IN"j

160 PRINT"AND THAT THE BFO IS TU
RNED ON."

179 PRINT"AFTER THE PROGRAM IS R
EADY YOU™

189 PRINT"CAN USE THE TUNING MET
ER TO"

199 PRINT"ADJUST THE RADIO.™

200 PRINT

219 PRINT"PLEASE WAIT..."

220 AD=&H&GD: L I=900

23% READAS$,CS

24¢ IF As$="X" THEN 320

25¢ FOR I=1 TO &4 STEP 2

2690 A=VAL ("&H"+MID$ (A$,1,.2))

279 POKE AD,A:CS=CS—-A:AD=AD+1
280 NEXT

298 IF CS THEN PRINT"DATA ERROR
IN LINE";LIZEND

309 PRINT@442,944-L1

319 LI=LI+1:G07T0 23¢

320 A=INT(F1/256) : POKE&H699, AL PO
KEXH6@1,F1-256%A

I3@ A=INT(F2/256) : POKE&H&98, A: PO
KE&HL99, F2-256%A

340 A=INT(F3/256) : POKE&H&1D,AI PO
KE&H611,F3-256%A

3460 PRINT'"RECEIVE #460% *90% #120
* LPM"

373 PRINT

380 PRINT" #PRINT 7O EPSON PR
INTER*"

399 PRINT

A¢® PRINT"” #REVERSE VIDEO THE P
ICTURE#*"

419 PRINT

4209 A$=CHRS$ (PEEK (&HCB93) ) +CHRS (P
EEK (&HC@281) )

439 IF A$<>"DK" THEN PRINT:PRINT
:PRINT:G0TO479

449 PRINT"DISK *VIEW* #1 *x#

#2 #xx"
450 PRINT"PICTURE *LOAD* -
*Hw"
4460 PRINT"STORAGE *SAVE* %
*xx"
470 PRINT
489 PRINT"TUNING IJo———— ~—3*
499 PRINT"METER: 1500 2320
S50% PRINT
S1¢ PRINT"JOYSTICK RESTART
SCAN"
520 PRINT"USE WHEN PHASE HOL

D PHASE"
539 PRINT'RECEIVING: <--  SCA
N —=>"3

sS40 EXEC CS

908 DATAZ28SISOAGG4DOGE 793820794
PPIIBOF90APPPBOPBB260V7 20F 7 18634
B7FFO30F, 1740

901 DATALLDF 67 17PPEI26PEB7FFDEBE
COBLLFBALF#1ADIFCOBAB7FFDF 7FFF 42
7F298610, 3846 _

9¢? DATACEZID7B8ESASBALBA8A4GAT7ED
8CO6BA2S5FS1703338D0220DESDS7089B
POB28408D, 2661

9@ DATA1GGPP28212160090281941B22
PABF@21CAAPII2HIBELLOP 1 10FVET 700
1 DEFGESS, 1154

9¢4 DATASY 1 CB8I3Be8788D28139568
#3Db1AFCEBAIDSSABAORBBL7 BLD22002
86039761, 2499

965 DATABDAF 131568034B1A1C68034A
BOBOGGAGAE 1 70272351 09F 628D2ADDAL4
8D773410,2244
986 DATA1799998D1F 18936427973516
17098420E7 1 700EEBDAD27EBAEEA 3003
ECB4ADBB, 3921
997 DATA3S192046FBD18FCE15A445454
8D1B2687C10982392C69839C10423FBCS
$439B7FF , 2850
968 DATADEAD9FASPAB7FFDF39B7FFDE
BEC@@OB7FFDFBC444B39B4FFO9840139
8DF827FC, 4792
909 DATA97646398DF 191466279BOE222E
391F26FCBDE497 66399EL28D6BY 16422
P4aD16424, 3391
910 DATAO73PISELB42AFB398D61 9165
22F3D16525EF 39CEA4908DSI6DS 1 2A04
964651FB89,3174
911 DATA3492EGE4SCE7EACH203D33CB
8D364DP12AB49664 1FB93406E6B42A10
IICLELCA, 3524
912 DATAALSDIG1FA7CAE78DOB192014
E6CACBAGE7CH4CA 161 23FSIICB20ALES
bAL226EC , 4040
913 DATA326339CFECB4841FCA1F39A6
P244444444E602CA0F STIBLFF205A2705
BIFF2027,3274
914 DATAFB39C6298DF@2798C5488DEA
27028DE&S4D 146727 1 S8ESS499667D767
E4B4CA40, 3880
915 DATAE7849647ELB86CABFE7863986
34B7FFO3863CB7FF#186D&B7FF 208680
BAFF2027 , 4605
916 DATAGS3IDACHE42¢88DCS2DDSADCSS
DDS4842AB7FF 2084680BAFF2927943D12
200ACC26, 3373
917 DATAG2DDS&CCIESGDDSABLIAB7FF
#19E4886D&B7FF 2086B0BAFF8927938E
P001862A, 3555
918 DATAB7FF2084B0BAFFO926029E42
301F26FCALP439DF 483A3386DF 4C8601
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A7844F5F , 3616
919 DATADDAAB&FF285SCC1262504A101
2005B1FF2927F 2D74E 1 DA18BD34ADDAA
93482518, 3557
9260 DATADD4ADSGAEF7FF@2D14F 698424
G460 1 2005CCOGG1E701 12C606200F 86
¢1BAFF90, 3018
921 DATAZ60617FE7716FDBEC6B49CAC
2SH4DCAB934A2F97A1BB83999126FF17
FF2D399E , 3332
922 DATAS2DEAA4BLLG20BCSFIESODEAS
8629208 38DF SS5FBDEABSDF BC66P8DEASD
EACHCH2D, 4425
923 DATADESF2096C6982092C619398D
FD123ACESP49846GBELBPE7CHAA26FIBD
49861197 ,3397
924 DATAAFSE26929FS2CEGEGGDFSS33
CB29DF 5439890 1 209F S68DEBDESADF 59
YESLIFS2, 3497
925 DATABCFE®22SEL397FFF22CEFFCE
A7SAA7SCA7SEBLBAL4CLH74424063341
A7CH2092, 3682
926 DATAA7C1SAR6F23986FPB7FF22CE
FFC6A7SAA7SDA7SFBAPE 26DCBLFIF 681
SBC13F26, 4381
927 DATAZ15C3IDS84958498E2602308R
B6G15A813F 2601 4C3886 203800000000
PODPOOBD , 1695
928 DATASOSGS0000OPPP8DBDEDCDFC
#15A340617FDLBFCA15A1GASE127928D
BB17FD83, 2983
929 DATAZ7E9398DA1BE260263898CFE
P225F 9391 PBEGESBCL2BALBBA7AGSAZE
F9308840, 3427
939 DATA198C268925SEE3F19BEGEPOCE
20A6ABA7BISAZLF 93088401 08C 260025
EE3I92602, 2749
931 DATAZL2226426EB26E226EA2B6G2
B&622B&642C6092002C611D760D661C 103
26928D24, 2738
932 DATA17FF43318CDBBLIFAEAL13422
96461819326068D9CBD7620048D7 28DAB
PCoB3522, 3991
933 DATA4ARLESIFB7FFDEFECOBLCCH2
@PEDCACC1 192EDA2BESEGIAF 44ADIFCY
#AB7FFDF , 4263
934 DATADLLD2EBFCLHOBALBSACIP26FB
E9SCC11723F439C42BALB8SAC1926FBDA
SCC14323, 3644
93% DATAFA3SCLED20G2CELF 734041 7FE
D9D6LSCRPEB6P33DDBLAEBESD7 608602
974618DOC, 4162
934 DATA7FFFA@7FP984617FCBD26FB39
3476B7FFDEBEC@86Db641E78446F31CCOE
POEDDACE , 4147
937 DATAFFFF94648C61B83D10983013325
P3ICIVBS2334183091224FF9C3I0P13E793
\F30E702, 2785

?14CEDS2, 2497

939 DATA313F26EAB7FFDF3SF617FC2A
26BC7FFFAB7F #9861 7FC2516FB3C3917
FE48B&FF , 3905

940 DATAZ2284012638846FE976FBE2692
861B8D23846338D1F846178D1B8D24861B
8D158633, 2797

941 DATABD1184018DEDED1630899540
8CFE@225DBB8&@DB7FFDEADYFABO2B7FF
DF398DAY, 3845

942 DATASLODBDEFS841BBDEBB64CBDEY
860@8DE3I84638DDFBLLE34128601975F
ALB84198E, 3786

943 DATAGPSBCLIBAFLTAGSAZLFAZHBT
GPCO24ECBESPSBCLPBALBP438DBISAZS
FE351236,3277

944 DATAG14A26D23I9000D00DDBOD00D
POO000PBO0PD0P0DDDBVDDPPVDIODDOD
PP00P00 , 380

945 DATAX, 1560

WEFAX Official Documentation

Have you ever wondered what the weather is doing far
out at sea, but lacked the expensive equipment necessary
to receive the charts?

Here is a low cost way you can. Just get a Radio Shack
64K Extended BASIC Color Computer, joystick and cassette
recorder with cable.

The one other thing you need is a good shortwave receiver
that can receive single sideband (SSB) transmissions. SSB
is used because it’s much more efficient than the regular
AM and FM modes used by local broadcasters, but it does
require a receiver that has a beat frequency oscillator (BFO)
to make any sense of the signal. Many of the newer digital-
readout portable shortwave radios (and some cheaper sets)
have this, but you probably won't find it on a typical
multiband radio or a “jam box.” If your set has this
capability, there will be a switch to turn the BFO on or
off (on better receivers this will have separate CW and
SSB positions). Follow the instructions you got with the
radio for tuning in SSB transmissions.

WEFAX is written in machine code to get the required
operating speed. The machine code for WEFAX is loaded
into memory by a BASIC program. The data that makes
up the second half of the listing is the actual machine code,
along with an error checking number for each line.

Type in the program exactly as it is printed. Be careful
to get all the spaces in the text of the menu. When typing
is complete, save it two times on tape (or disk) and then
type RUN. If you get an error, then reload the program
and correct the error. Now save it, then RUN it again.
When it loads properly you should see the menu page

appear.

RECEIVE e£0e #30+ +i1z20e« LFM

«PRINT TO EPSON FPRINTERe

+REVERSE VYIDEO THE PICTURE+

DISK SVIEU® #£1 44 UZ ese
938 DATAIGBEA@18ADIFCIB4LD1IF 5CA4 PICTURE +LOADe see *re
EC#210983119012602CBP25CC1122393C6 STORAGE #SAVEe *ee s
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TUNING [-—-—=——- I

METER: 1500 2300

JOYSTICK RESTART SCAN
USE WHEHN PHASE HOLD PHASE
RECEIVING: = SCAN L)

Setting Up The Radio

If you find that the computer interferes with the radio,
try moving the two apart. Another thing you can try is
coiling the cassette cable around a ferrite rod. It also helps
to use shielded (coax) cable to an antenna 20 or more

feet away. il
SETTING UP THE RADIO
COMMUNICATIONS TV DISPLAY
OPTIONAL
i LIMITER/ } !

==

MONITOR

.
-
2 .
7
| W
b,
MPRERTH e

D 00000 1T |
’3 i | — l:.q,,l'i["'—';_?
CASSETTE TRS-80C “L— _J
CABLE COLOR JOYSTICK
COMPUTER
5Kohm ¥
‘-—" r—-:i
o | SPEAKER
x: 3
"""j JACK FOR
CASSETTE
PLUG TO 33ohm CABLE
RADIO S

RED LEDS

OPTIONAL LIMITER/MONITOR

The optional limiter/ monitor shown here helps reception
of signals with fading and noise. It also lets you monitor
the signal at a comfortable (and adjustable) level while
maintaining a good signal into the computer.

The Menu

The menu screen of WEFAX receive is in ways like the
control panel of a mechanical facsimile receiver. Try moving
the joystick around; you will see that various functions
will be highlighted.

To select any function, move the joystick until the
function you want is highlighted and tap the button to
activate it. When that function is completed or if you don't
select any function and tap the button you will pan over
the picture (see PAN).

To abort any function, hold down the button until it
stops (this may take a second or two for some of the
functions like PRINT). Don't tap the button, just hold
it down until the operation stops.

Tuning In A Fax Station
Here are two stations that broadcast continuously:

West Coast/ Pacific: NPM (Hawaii) 14.823 MHz Lower
Sideband

East Coast/ Atlantic: NAM (Virginia) 8.027 MHz Upper
Sideband
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Turn on the radio’s BFO (switch may say CW or SSB).
Tune in the station and adjust for highest reading on the
S meter (on some radios you may have to turn the BFO
off temporarily to get a proper reading). Notice the jiggling
pointer (black rectangle) on the tuning meter. Adjust the
BFO control until the movement of the pointer is mostly
contained between the 1500 and the 2300 Hz marks.
Weather charts are mostly white so the pointer will spend
more time on the 2300 Hz mark when tuned to the proper
sideband.

Other signals:

Phasing interval:mosly black, [Q------ w1
satellite picture: varying [ #--g---¥I
Eféfect of noise: random Yp-N---N-%1E
2iQnal s noide: # 19-%----B%

Receiving The Picture

Now select 120 lines per minute (for most stations), and
tap the button, move the joystick to center bottom and
you are now receiving a picture.

If you start when a chart is in progress, you may sec

the chart not properly centered.
Ay | vy Bl BEAR N

To center (phase) the incoming picture move the joystick
in the direction that you want the picture to move. ,

g .
il Bl Ml La
~ P ¢ SIS VF 2 o R
Return joystick to center bottom again and see if picture
detail is in from side edges. n

A T _L'.,—."

— L+ 1)

B T o L Y T
Reaa T o;d's."%‘m{ et g

Move joystick to top center and wait a second for the
scanning to start at the top again.

o [

. - -4 - - -~ -~ - Lo o S
Then resume scanning by moving stick down. n

Setting The Fine Speed Controls

Since fax requires a very accurate speed, the slight
variation between different computers must be adjusted
for. If the picture appears skewed on your computer, adjust
the numbers in the BASIC loader. This is an example of
the number being too large:

B R

o 3?\"‘ .; ' '/ e
&N, ‘

If you were using 120 speed, edit Line 50 and change
the last one or two digits (for the example above try
decreasing it by eight). Some experimentation will be
needed to get it just right.

April, 1985



Type LIST 30-50. I(Adjust these numbers)
30 F1=645 :REM 60 LPM ADJUST
40 F2=898 :REM 90 LPM ADJUST

50 F3=1024 :REM 120 LPM ADJUST

Fine speed set

Write the number down on paper and RUN the program.
When you have it exactly right, you will probably want

to SAVE the adjusted copy to avoid having to edit it each
time. Note that each speed must be adjusted separately.

Pan Over Picture

Tapping the button when no function is highlighted
shows you the picture in memory. Since the picture is much
larger than can be displayed, the screen is made into a
window which is used to pan over the Hi-Res picture. Move
the joystick around to see the rest of the picture. Tapping
the button again gets you back to the menu. (Note: if you
do this before a picture is received or loaded, you will
see a memory start up pattern.)

All the menu functions end with pan over picture. After
any function you can tap the button to return to the menu.

Starting And Phasing

WEFAX Receive uses manual start, phasing and stop
(abort). Many radios aren't frequency stable enough to
make use of the World Meteorological Organization
(WMO) remote control signals (300 Hz start, 25s 5% white
phasing and 450 Hz stop). To start: select the speed
appropriate for the station tuned in. When you hear a
low tone followed by a “tweedling” sound, tap the button

and move the joystick to center bottom. 'his is o phasing
interval and the picture edge mark.
i.

Phase the white break so that it is on the edge by moving
the joystick in that direction. a

N T o TR

Reset the scanning to the top g

Return joystick to bottom to begin scanning.

I RIS ol Sl ‘"‘Li'
< ' L i) " ..“‘T N
. S, . -

- ’ -

Receive Picture
The joystick is used to control the starting and centering
of the picture during receive.

April, 1985

AUSTRALIAN RAINBOW

M ey RESTART SCAN —
PHASE HOLD  PHASE
Z~-  SCAN ol

The picture you see during receive 1s only onc-minth the
size and resolution. When completed vou will see a portion
ol @ much larger picture (see PAN)

N Tt

LHRGER FICTURE LHEN IONT

4 3 By I
. i "l ) '.t. T l“"‘ |
IRING RECEIVE

Print Picture

The WEFAX print routine was designed to work with
the Epson MX-80 printer with Graltrax. It is also usable
on the Epson FX-80 and RX-80 printers. The Color
Computer uses a serial port and thus the printer must have
the bulfered serial option or an external serial interface.
For fastest printout of pictures. the program is set to 9600
Baud: set the printer accordingly. (You could also change
the Baud rate in the program. but this would slow down
the printout of pictures.) To use another tvpe ol primer
would require changing the machine code portion of the
program.
down button until printing stops. This function does
nothing if the printer is off or absent. Turn off the printes
when the picture 1s done to mimimize interference during
reception
Change this L to change Baud rate
SSPOKEISO. 1 REM PRINT=9600 BAUD

BAUD RATE: 9600 4800 2400 1200 600 300
VALUEFE | 7 1% 4] 87 180

Reverse Video The Picture
Charts are usually sent on a light background, however,
if you get this
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select. REVERST VIDFO THE PICTURE 1o make it look
ke this

I'his function is useful when printing because large black
areas squeeze lots of ink out the ribbon and overheat the
printer.

(Note, since this tunction does not change the information
content ol the picture, you can do it as many times as
you want.) !

The pictures may be reversed if you are tuned to the
wrong sideband for the signal being received. When finished
receiving you may want to retune the radio so vou won’l
have to reverse it every time.

Disk Picture Storage
If WEFAX Receive is run on a computer with a disk
system, the following functions will appear in the menu:

DIZK e TELS 41 o0 UC eee
FICTURE «LORDe ‘e e
TTORHGDE #IHVEe ‘e eee

These functions allow you to quickly save the pictures
for later viewing. No attempt was made Lo use tape save
since it would be hideously slow..There are three disk
functions that can be used. Two pictures may be saved
on each disk. First, select one of the functions, then select
the disk picture that you wanl it Lo access. Note: When
you use VIEW, you must sclect one of the nine screens
to view. On many charts the title is in the upper right-
hand corner, so select the upper right-hand asterisk. For
SAVE and LOAD, you select the whole picture and all
the screens in it will be transferred.

SCREEN MEMORY #  DISK  #2

; SAVE . -
o o —— = |

HOW IT WORKS: E PAM |- LOAD It
VIEW K e

There is enough room on each disk to hold both the
two pictures and a few other things (like the WEFAX
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program). The pictures will not show up in the disk
directory, and if you save too many other things there
may not be enough room for the pictures. If there is not
enough room the picture will not be saved (you won’t sce
the nine screens flash by). To avoid possible problems,
you should probably make up several disks for pictures
and copy only the WEFAX program onto cach.

Use the following procedure 1o set up a disk:
I) Insert a blank disk in drive 0. Type DSKINI0.1 (press
the ENTER key). This will initialize and erase the disk.
2) Replace that disk with onc containing the WEFAX.
Type LOAD "WEFAX " (press ENTER).
3) Reinsert the blank (initialized) disk. Type SA VE
“WEFAX" (press ENTER).
Broadcast Schedule “
Coast Guard station NMC at Point Reyes, Calif
broadcasts facsimile pictures on 4344.1, 8680.1, 12728.1
and 17149.3 kHz at the following times:

GMT Eastern Pacilic

1500 1) am 7 am Primary layer depth anal-
ysis. experimental period
1715 12215 pm  9:15am  Tropical analysis, surface
analysis, satellite pictures

Fax transmission sche-
dule, 500 millibar contour
and maximum wind, sat-
ellite pictures

2000 3 pm noon

2330 630 pm 330 pm Tropical analysis, surface
analysis, experimental

period

Surface forecast, sca state
forecast, experimental
period

0100 8 pm S pm

0300 0pm 7 pm Sea surface temperature
analyses, sca and weather

forecasts

Surface analysis, €x-
tended surface forecast,
experimental period

0500 12 am 9 pm

-~
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ASSEMBLY  FILE

by Kevin

Before delving too deeply into the instruction set of
the 4809 CPU (that clever little integrated circuit that
forms the heart of our computer) we need to have an
understanding of the construction of the CPU and to some
extent the entire computer.

By now you have probably come across the word ‘byte’.
One byte is the ‘standard’ unit of data within our 8 bit
computer and has a decimal value of anything from 0 to
255, One ’“bit’ can be either a binary 1 or binary 0 and
it you combine 8 of these ‘bits’ together you have one
byte of data in an 8 bit machine.

8 bits 00000001 = 1 byte

Because the right hand (low order) bit is set (equal to |
not 0) the decimal value of this byte is 1. Turn to page
184 of the GOING AHEAD WITH EXTENDED COLOR BASIC manual
and you will find a conplete list of decimal, binary and
hex values in the range 0 to 255.

When the 6809 CPU shuffles data between itself and
nenory it does so one byte at time along an 8 bit (one
byte) data bus. Each bit travels along its own private
wire in parallel with its mates. Actual memory locations
are referred to along a 16 bit (2 byte, 16 wire) address
bus. Thus memory can be ‘addressed’ in the range 0 to
43535,

14 bits 0000006000000000 = 2 bytes
One memory location is only able to store one byte of

data.

Lets now look at a block diagran of the main conponents
of the CPU (fig 1).

5 7

X = INDEX REGISTER

Y - INDEX REGISTER

U - USER STACK POINTER

S - HARDWARE STACK POINTER

PC - PROGRAM COUNTER

A - ACCUMULATOR ‘ B - ACCUMULATOR

~
D = ACCUMULATOR

oP -
VIRECT PAGE REGISTER [ J

[

conortron cooe rectster [ €] f w1 fin]z]v]c]

eNTIRE FLAG — ; L—carry
FIRQ MASK __] I L OVERFLOW
HALF CARRY . 2EROD

NEGAT I VE

1RQG MASK
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You will observe five 16 bit registers (X, Y, U, S,
PC), two B bit accumulators (A and B), and two 8 bit
registers (DP and CC). The A and B accumulators can also
be canbined to make one large 16 bit accumulator D.
These components of the CPU are in effect highly
specialised memory locations whose contents are almost
continuously changing as they guide and manipuiate data
around the entire computer.

The five 14 bit registers store the pointer to (address
of) individual memory locations. Lets take last months
example where we stored a one byte nunber 35 in menmory
location 1024, We could have the X register hold the 16
bit nunber 1024 and the X register thus points to memory
address 1024, but address 1024 actually contains the B
bit nunber 35, When we dig deeper into indexed addressing
the purpose of the X and Y registers will become
apparant.

The U and § registers are respectively terned the User
and Hardware stack pointers and point to the menory
location of the last byle pushed on the respective stack.
The U and § stacks are specially designated areas of
nenory generally used to temporarily store values from
any of the CPU registers or accumulators while the CPU
carries on with another ‘subroutine’ which demands the
use of those registers/accumulators. Just like stackiag
plates data can be ‘pushed’ on top of the stack or
‘pulled’ off the top of the stack in reverse order.

The PC register is a special purpose register which
alvays points to the memory address of the next
jnstruction to be carried out by the CPU. Thus it’s nane
Progran Counter register.

The two accumulators A and B can have thier data merged
to make one 16 bit accumulator D. Generally the
accumators are used to manipulate data between memory
locations or to carry out Arithmetic or Logical
operations on data., Remember last month we first loaded
accumulator A with the one byte value 35 and then stored
it to nemory location 1024.

We will conveniently ignore the Direct Page DP register
for now, suffice to say we will normally leave it cleared
(set to 0).

Finally we come to the CC (Condition Code) register.
Each of the 8 bits of the CC register is used as a
special flag to the effects of a CPU operation and can be
tested for and used to trigger branches to subroutines
within your progran.

Try to understand the programming architecture of the
4809 and next nonth we will take a Took at it’s
instruction set.
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Staging The Final Scene
Of The 51-Column Screen

By R. Bartly Betts

With Programs By Chris Bone

he last of the Sl-column text

I generator is included in this
column. From now on you will

not be limited to a 32-column Color
Computer screen. In fact, to celebrate
the conclusion of a new screen text
routine, this month’s column is dedi-
cated to printing, on and off the screen.

First, just to make changing to the
new format easier, the demonstrations
in this month’s column are for a
machine language program that finds
BASIC PRINT@ and TAB command
parameters to aid you in converting
them to the new screen format.

As usual, the listing for the complete
51-column display is at the end of the
article. The complete listing is included
for any of you who have just joined
us, so you do not need to do any
appending to the previous listings to get
the complete program.

We have received a number of good
solutions to the previous challenge to
fill a display screen with alpha characters
and convert all ‘A’ characters to
asterisks. I will publish some of the best
solutions and the authors’ names next
month. I am sure it seems like a long
time between the challenge and the
recognition, but the columns have to
be written a couple of months before
they are published and quite a time
delay is involved.

Those who submitted programs have
heard from me by now, the rest of you
will have to wait another month.

The Groundwork

Now, about a BAsiC TAB and
PRINT®@ finder. In order to create a
program to make changes in a BASIC
program, there are a few things we must
first know:

1) Where does the BASIC program
begin in memory?

2) Where does the BASIC program
end in memory?

3) What are the codes that pinpoint
the data to be translated?
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Luckily, these questions can be easily
answered. First, memory locations 25
and 26 contain the pointer to the
beginning of a BASIC program. To find
where any BASIC program begins,
multiply the value in Location 25 by
256 and add the value of Location 26.

Memory locations 27 and 28 contain
the pointers for the end of a BASIC
program, in the same manner. If you
have not already tried something
similar, enter the following BASIC
program to have a look through any
program in memory.

First, load a BASIC program, then
using line numbers that do not conflict
with your program, type and run the
following listing:

2 A=PEEK(25)

1@ B=PEEK (26)

20 L=A%256+B

38 A=PEEK(27)

49 B=PEEK (28)

S9 E=Ax256+B

&8 FOR X=L TO L+32

78 LN$=LN$+CHRS (PEEK (X))
88 NEXT X

93 PRINT LNS$;

190 LNs$=""

110 L=X

126 IF L>E THEN END ELSE 60

The program is rather simple, but it
prints out a BASIC program, from
beginning to end, in the form in which
it resides in memory. The tokens for
the BASIC key words are not translated
and do appear as graphics characters.
Running it gives you an idea of what
the FIND program deals with.

The Requirements

Your translator program also needs
a routine that looks through the BASIC
program. As well, it needs the capability
to know when it finds a PRINT or a
TAB command and to print out the
parameters it finds. The internal BASIC
code for PRINT is 135 decimal or 87
Hex. and the ASC code for the ‘@’
symbol is 64 decimal or 40 Hex. The
internal BASIC code for TAB is 164
decimal or A4 Hex

AUSTRALIAN RAINBOW

You need to know that the lines of
the new Sl-column screen contain 1.6
times as many characters as the old 32-
column screen (51 divided by 32).

The following hsting is the source
code for a program that will search
through a BASIC program’s memory
and locate PRINT@ or TAB com-
mands. Once you have entered and
assembled it, you can use it on any
BASIC program. It resides in a memory
graphics page and so does not interfere
with any BASIC program, regardless of
length.

The Rest Is Up To You

You will notice the program is just
a bare minimum. We have done this
because the purpose of the column is
to teach assembly language program-
ming. The program provides a base
upon which you can build. Some of the
things you may wish to add are:

1) A conversion to do the new TAB
or PRINT@ calculations.

2) An option to send the printout
to either the screen or a printer.

3) A routine that recognizes when
the new number has more digits
than the old number, open up the
BASIC program for insertion and
put in the new number.

Try adding to the program according
to your skills. Again, Chris and | would
be glad to see your results. To aid your
endeavors, you might find it helpful to
know that replacing a value of 254 in
memory location 111 (decimal) or 6F
(Hex) causes characters to be sent to
the printer rather than the screen. The
normal value of Location 111 is zero.

To run the program as it is, type in
the following listing and save it under
the name FIND/SOR, then assemble
it under the name FIND/BIN. Load
in the BASIC program you wish to
change, type LOADM “FIND/BIN
and ENTER. Then type EXEC &HE00
ENTER. All of the BASIC line numbers
containing the two target commands
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are be printed to the screen along with
the values of the parameters.

The Print Routine

This program introduces an assembly
concept 1 am sure you will find very
useful. Lines 00260, 00290, 00330,
00400 and 00450 make use of built-in
ROM routines to print characters to
the video display. Calling subroutine
$A002 prints whatever character is
currently in register A to the vidco
screen. Calling subroutine $BDCC
prints the two characters contained in
register D to the screen. Remember that
register D is a 16-bit register composed
to registers A and B.

The use of thesse ROM routines is
very simple. Load the appropriate
register and jump to the subroutine.
When the character or characters are
printed, your program continues exe-
cution where it left off. The 51-column
program in this article makes usc of a
number of these subroutines and many
will be introduced in later articles.

The second part of the print function
that needs explaining is found in the
last five lines of Listing 2. FCC and
FCB are used to set up a table of
characters to be printed.

FCC (Form Constant Character)
allows you to use any character as a
delimiter to establish the beginning and

Listing 1: (SCREEN 51)

end of the table. In this case, the slash
(/)is used as the delimiter. All characters
between the slashes, including the
spaces, are printed. The delimiter
characters must, of course, not be
included in the text.

FCB (Form Constant Byte) is used
to establish a character that ends the
print routine (lines 00430 to 00460).
Notice that Line 440 does a comparison
to see if the print character is a zero.
If it is, then the routine branches back
to the calling routine.

This Is It!

Now, type in and assemble your 51-
column program and enjoy a new
dimension in the use of your Color
Computer. If you feel too finger-weary
to type in the complete listing and do
not subscribe to RAINBOW ON TAPE,
send us $10 and we will copy and supply
the utility on either disk or tape. Be
sure to specify which. (In case you
haven't noticed, it is cheaper to order
this month’s RAINBOW ON TAPE. We are
not trying to compete with this excellent
service.)

All functions of BASIC are preserved
in the text generator, including CLS.

There is one promise that we have
not yet fulfilled. We have had it working
in this program, but decided to leave

it out for now. As yet, the text generator
does not have a clear to the end of line
and clear to the end of the screen
function. Try incorporating these
functions on your own. Look at how
Chris accomplished the CLS routine to
get ideas. If you have trouble, we will
provide the solution in the future.

If you come up with other enhance-
ments, send them along. We won't
provide any fortunes, but we can
promise fame if you have a good
routine.

Next month, we will discuss the use
of ROM routines some more and
continue with information on assembler
commands.

If you need to contact Chris or me,
please write to:

R. Bartly Betts/Chris Bone
2251 Lipscomb

Fort Worth, TX 76110
Phone (817) 924-3725

(no collect calls, please!)

51-Column Text Generator Assemble
as “TEXS1™. To execute, type:

CLEARI1,&H7CCI1:CLEAR 300
LOADM (OR CLOADM) “TEXTSI™
ENTER

EXEC &H7CC2

7¢cC2 00010 ORG §7CC2  *USE THIS LINE FOR 32K
00020 * ORG $3CC2  *USE THIS LINE FOR 16K
7cc2 8E  7DS8 00030 START  LDX #co XCHARACTER PRINT ROUTINE
7ccs FC 0168 00040 LDD $168  *OLD RAM HOOK
7CC8 BF 0168 00050 STX §168  *SAVE NEW HOOK
7CCB FD  7DB7 00060 STD RETURN+1 *SET UP RETURN FROM PRINT
7CCE 8E  7CEl 00070 LDX #PARSE *PARSE ROUTINE INTERCEPT
7CD1 DC A9 00080 LDD $A9 #0LD PARSE ROUTINE
7CD3 9F A9 00090 STX $A9 *SAVE NEW HOOK
7CD5 FD  7CF8 00100 STD PRET+l #*SET UP RETURN
7CD8 9E  BA 00110 LDX $BA *TOP OF VIDEO PAGE
7CDA BF  7FFC 00120 STX POS *CURSOR POSITION
7CDD 7F  7FFA 00130 CLR BIT *LEFT COLUMN
7CE0 39 00140 RTS
00150 ARRRRRRERARRRRARRARRRKRRRR
00160 *A=CURRENT BYTE FROM
00170 *BASIC PROGRAM
7CEl 81 9E 00180 PARSE CMPA  #$9E  *TOKEN FOR CLS?
7CE3 26 15 00190 BNE NOCLS  *NOT CLS
7CES 34 16 00200 PSHS  D,X %SAVE X AND D
7CE7 9E BA 00210 LDX $BA *TOP OF SCREEN
7CE9 BF  7FFC 00220 STX POS XSAVE AS CURSOR POS
7CEC CC  FEFF 00230 LDD J$FFFF  *WILTE
7CEF ED 81 00240 PCLS1  STD X4+  *WHITE OUT
7CF1 9C  B7 00250 CHPX $B7 *SCREEN TO BOTTOM
JCF3 26  FA 00260 BNE PCLS1
7CFS 35 16 00270 PULS D,X *RESTORE X AND D
7CF7 7E 1000 00280 PRET  JMP $1000  *RETURN TO PARSE
7CFA 81 87 0029y NO-LS CMPA  #§87 *PRINT?
7CFC 26 05 00300 BNE PRINT  *NOT A PRINT
7CFE 73  TFFF 00310 coM PATFL  *SET PRINT@ FLAG
7001 20 F&4 00320 BRA PRET *RETURN
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7D03 81 40 00330 PRINT  CMPA 164 *IS IT AN @ SYMBOL

7005 27 09 00340 BEQ PRINAT *IF IT IS GOTO PRINT AT ROUTINE

7007 81 20 00350 CMPA  #32 *SPACE (SKIP SPACE BETWEEN PRINT AND AT)

7D09 27 EC 00360 BEQ PRET *RETURN IF SPACE

7D0B 7F 7FFF 00370 CLR PATFL *NOT SPACE SO RESET PRINT FLAG

7DOE 20 E7 00380 BRA PRET *RETURN

7010 70 7FFF 00390 PRINAT TST PATFL  *WE GOT AN AT SO ARE WE PRINTING?

7D13 27 E2 00400 BEQ PRET  *IF NOT RETURN

7D15 7F 7FFF 00410 CLR PATFL *RESET FLAG

7D18 34 16 00420 PSHS D,X *SAVE D AND X

7D1A 86 20 00430 LDA #$20 *SPACE

7D1C 17 009A 00440 LBSR LETTER *BLANK OUT CURSOR

7DIF BD B3E4 00450 JSR $SB3E4 *CALCULATE PRINT AT POSITION

7D22 1083 04c8 00460 CHPD §s4C8 *PAST END OF SCREEN

7026 1024 3720 00470 LBHS  $B44LA  *FC ERROR IF SO

7D2A 1083 0032 00480 CCALl cuPD  #50 *CALCULATE

7D2E 23 08 00490 BLS CCAL2  *CURSOR POSITION

7D30 83 0033 00500 SUBD #51 *DOWN 256 BYTES FOR EACH 51 IN THE

7D33 7C  7FFF 00510 INC PATFL  *PRINT AT LOCATION

7036 20 F2 00520 BRA CCAL1

703086 05 00530 CCAL2  LDA #5 *AND 5 BITS FOR EACH ONE LEFT OVER

7D3A 3D 00540 MUL *CALCULATE # OF BITS

7038 34 04 00550 PSHS B *SAVE # OF BITS

703D C4 07 00560 ANDB #7 *SAVE LSN

7D3F F7  TFFA 00570 STB BIT *SAVE AS BIT COUNT

D42 B6  TFFF 00580 LDA PATFL  *GET # LINES DOWN

7045 35 04 00590 PULS B *GET # BYTES ACROSS * 8

7047 54 00600 LSRB *DIVIDE

7D48 54 00610 LSRB * BY

7049 54 00620 LSRB * 8

7D4A D3 BA 00630 ADDD  $BA *ADD SCREEN OFFSET

7D4C FD  7FFC 00640 STD PUS *SAVE CURSOR POSITION

TD4F 7F  TFFF 00650 CLR PATFL  *RESET FLAG

7052 35 16 00660 PULS  D,X *GET BACK D AND X

7054 86 20 00670 LDA #32 *SPACE TO FOOL BASIC INTO THINKING

7056 20  9F 00680 BRA PRET  *THERE WAS TO @ SYMBOL

7058 OD  6F 00690 GO TST $6F *FROM LAST MONTH

7D5A 1026 0058 00700 LBNE  RETURN

7DSE 34 16 00710 PSHS  A,B,X

7060 81 08 00720 cHPA  #8

7062 26 13 00730 BNE NOTBS

7064 17 0OOFD 00740 LBSR  BACK

7067 86 20 00750 LDA 32

7069 8D  4E, 00760 BSR LEITER

7068 86 20 00770 LDA 132 *EXTRA SPACE TO ERASE CURSOR

7D6D 8D LA 00780 BSR LETTER

7D6F 17 00F2 00790 LBSR BACK *EXTRA BACKUP TO FIX EXTRA SPACE

7072 17 OOEF 00800 LBSR  BACK . A

7075 20 36 00810 BRA RET ...- % "
7077 81  OC 00820 NOTBS ~ CHPA  #12 #  This is a skiing game using the right joystick. Move %
073 26 13 00930 Dy Nosch ﬁ our skis left or right as you go down the mountain.
7078 9E  BA 00840 LDX $BA % 5} 8 you g ntain.
707D BF  7FFC 00850 STX POS A ry to pass between the flags. The game ends when &
7080 7F  7FFA 00860 CLR BIT % you knock down 10 flags. 3
7D83 CC  FFFF 00870 CLS LDD #SFFFF % The listing: %_
7086 ED 81 00880 CLLOO  STD X+ # :
7088 9C  B7 00890 CMPX $B7 :,3_5 1 S=RND(15) : PRINT@S+487,"~ ~"; IF.-"
jpeacs sy o N - ORX=1T09: Z=INT (JOYSTK(®) /22) -11R
7D8E 8D 29 00920 NOTCL BSR LETTER % =R+Z:PRINT@S07,G"yyyy"P;:PRINT@Z
7D90 BE  7FFC 00930 LDX POS % DB+R,"#"; :PLAY"T15A":NEXT: IFR=8 g
7093 9C  B7 00940 CMPX  $B7 = TI-ENPLAY"B"lP-P+5| GOTO1ELSEP=P-1
093 23 16 00930 ne. B % :IFR+1=5 ORR-1=8 THENPLAY"FD":PR§
L L8 Sl . % INT@199+R,"_"j:B=6+11 IFG=10THENP
7D98 BF  7FFC 00970 STX POS 4 3
7D9E 9E  BA 00980 LDX $BA & RINTG ELSE1ELSE1

7DA0 EC 89 0100 00990 SCLOOP LDD 256 ,X &

7DA4 ED 81 01000 STD X+ g

7DA6 BC  7FFC 01010 CMPX POS % Kevin Derby
7DA9 26  F5 01020 BNE SCLOOP kA Lubbock, rx
7DAB 20 D6 01030 BRA CLS .
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7DAD 86  SF 01040 RET LDA #95 *CURSOR SYMBOL (UNDERLINE)

TDAF 8D 08 01050 BSR LETTER *PRINT CURSOR
7Bl 17 0O0BO 01060 LBSR  BACK  *BACK UP TO CORRECT PRINT POS
70B4 35 96 01070 PULS  A,B,X,PC 7546 .30 01 1750 TEX 1%
7086 7E 1000 01080 RETURN JMP $1000 %48 &0 08 B1760 ios S
70B9 81 OD 01090 LETTER CMPA  #$0D 7E4A C1 07 01770 BITSY CMPB  #7
01100 BNE LETT2
;ggg gg ;3 01110 S5E $520 7E4C 26  OF 01780 BNE BITDN1
7D8F 8D  F8 01120 BSR  LETTER ;ggg éf ig gi;gg el fg?F
7DCl 17 00AO 01130 LBSR  BACK Suptper o d1810 i ket
40 CLR POS+1
Lo L o T 7ES4 4C 01820 INCA
7DC7 7C  7FFC 01150 INC POS
7E55 SF 01830 CLRB
7DCA 7F  7FFA 01160 CLR BIT
ol e ¥ 7E56 1E 01 01840 EXG D,X
TCE C6 04 01180 LETT2 1LDB  #4 ;ggg gg i 8}328 o s
00 ¥7 - 7ErE. G190 LS 7ESB 1E 01 01870 BITDN EXG  D,X
BA #3520 ’
;ggg gg 20 gig?g :gL 7ESD F7  7FFA 01880 BITDN1 STB BIT
7006 C3  7ESC 01220 ADDD  #TABLE ;ggg gg 7rrC giggg §£§ POS
7009 1F 02 01230 TFR D,¥ 7E64 34 04 01910 BACK  PSHS B
7DDB BE  7FFC 01240 LDX POS ot R B 01530 o S
JDDE A6  AO 01250 LOOP  LDA Y+ TR0 BE 7RG 01930 =i s
01260 PSHS A
;”Eg g‘ 8§ L o #s08 7E6C CO 05 01940 SUBB  #5
7”24 83 16 et ey ok g JE6E 2A 14 01950 BPL BACKSP
e 4t o3 S1330 v S 7870 CB 08 01960 ADDB  #8
7D§8 8 01500 rkery 7E72 30 1F 01970 LEAX  -1,X
“D§9 &8 dia10 oy 7E74 1E 10 01980 EXG X,D
7°E po s PRy 7E76 C1  FF 01990 CMPB  #$FF
7”53 ros L T 7E78 26 08 02000 BNE BACKS1
DE 7E7A C6 1F 02010 LDB #S1F
7DEC 8A OF 01340 ORA #$0F
7E7C 1E 10 02020 EXG X,D
7DEE 8D OC 01350 BSR SLICE 7E7E C6 02 02030 pid P
7DF0 7A  7FFE 01360 DEC BYTE
7E80 20 02 02040 BRA BACKSP
7DF3 26 E9 01370 BNE LOOP
7E82 1E 10 02050 BACKSl EXG X,D
7DF5 30 89 FFOO 01380 LEAX  -256,X
7E84 BF  7FFC 02060 BACKSP STX POS
/DF9 8D 42 01390 BSR FORW 7E87 F7  7FFA 02070 STB BIT
7DFB 39 01400 RTS
JDFC F6  7FFA 01410 SLICE LDB BIT 7EBA 35 84 02080 PULS B, PC
7DFF 5C 01420 INCB 7E8C FFFF 02090 TABLE FDB $FFFF
7E00 F7  7FFB 01430 STB BIT+1 7EBE FFFF 02100 FDB SFFFF
7E03 34 02 01440 PSHS A 7E90 DDDD 02110 FDB $DDDD
7805 CC  F800 01450 LDD #$F800 7E92 DFDF 02120 FDB $DFDF
7E08 8A 08 01460 ORA #58 JE94 55FF 02130 FDB $55FF
7EOA FD  7FF8 01470 STD MASK 7E96 FFFF 02140 FDB $FFFF
7E0D 35 02 01480 PULS A 7E98 9909 02150 FDB $9909
7EOF C6 FF 01490 LDB #SFF 7ESA 099F 02160 FDB $099F
JELl 7A  7FFB 01500 BITTST DEC BIT+1 7ESC B17B 02170 FDB $B17B
7E14 27 OE 01510 BEQ SAVE 7ESE D1BF 02180 FDB $DIBF
7816 1A 01 01520 ORCC  #31 7EAO F32p 02190 FDB $F32D
7E18 46 01530 RORA 7EA2 B4CF 02200 FDB $B4CF
7E19 56 01540 RORB TEAL B55B 02210 FDB $B55B
7EIA 1C  FE 01550 ANDCC  #$FE 7EAG 23AF 02220 FDB $25AF
IEIC 76 7FF8 01560 ROR  MASK JEAS DBFF 02230 DB SDBFF
7EIF 76  7FF9 01570 ROR MASK+1 7EAA FFFF 02240 FDB $FFFF
7E22 20 ED 01580 BRA BITTST 7EAC DB77 02250 FDB $DB77
7E24 34 06 01590 SAVE PSHS D 7EAE 7BDF 02260 FDB $7BDF
7E26 FC  7FF8 01600 LDD MASK 7EBO BDEE 02270 FDB $BDEE
7E29 AA 84 01610 ORA X 7EB2 EDBF 02280 FDB SEDBF
7JE2B EA 01 01620 ORB 1,X 7EB4 F690 02290 FDB $F650
7JE2D A7 84 01630 STA ,X 7EB6 96FF 02300 FDB $96FF
JE2F E7 01 01640 STB 1.X 7EB8 FBB1 02310 FDB $FBBI
7E31 35 06 01650 PULS D 7EBA BBFF 02320 FDB SBBFF
JE33 A4 84 01660 ANDA X 7EBC FFFF 02330 FDB $FFFF
7E35 E4 01 01670 ANDB 5 7EBE 9DBF 02340 FDB S9DBF
JE37 ED 84 01680 STD oX 7ECO FrFO 02350 FDB $FFFO
7E39 30 88 20 01690 LEAX  32,X 7EC2 FFEF 02360 FDB SFFFF
7E3C 39 01700 RTS 7EC4 FFFF 02370 FDB $FFFF
7E3D F6  7FFA 01710 FC2W  LDB BIT 7EC6 FODF 02380 FDB $FDDF
JE4O CB 05 01720 ADDB  #5 7EC8 FDDB 02390 FDB $FLDB
7E42 C1 07 01730 cMPB 47 7ECA B77F 02400 DB $B77F
TE44 23 04 01740 BLS BITSV 7ECC 9640 02410 FDB $9640
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7ECE
7EDO
7ED2
7ED&
7ED6
7ED8
7EDA
7EDC
JEDE
7EED
7EE2
7EE4
7EE6
7EL8
7EEA
7EEC
7EEE
7EFO
TEF2
TEF4
7EF6
TEF8
TEFA
7EFC
7EFE
7F00
7F02
7704
7706
7708
7F0A
7F0C
7F0E
7F10

7F12
1FL4

7F16
7JF18
TF1A
7FIC
7F1E
7F20
7F22
TF24
7F26
7F28
7F2A
7F2C
7F2E
7F30
7F32
7F34
7F36
7F38
7F3A
7F3C
7F3E
7F40
TF42
TF44
7F46
7F48
TF4A
7F4C
7F4E
7F50
7F52
7F54
7F56
7F58
TR5A
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269F
D9DD
DD8F
96ED
B70F
96E9
E69F
D350
DDLF
071E
E69F
DB71
669F
QEED
B77F
9669
669F
9668
EDBF
FDDF
DDFF
FDDF
DDBF
EDB7
BDEF
FFOF
OFFF
7BDE
DB7F
96ED
BFBF
9642
478F
9660
666F
3551

661F
9677

769F
1AAA
AALF
0771

770F
0771

7177F
9674
669F
6660
666F
8DDD
DD8F
CEEE
E69F
6533
356F
1777

770F
6006
666F
6224
446F
9666

669F
1661

777F
9666
25AF
1661

356F
9679
E69F

02420
02430
02440
02450
02460
02470
02480
02490
02500
02510
02520
02530
02540
02550
02560
02570
02580
02590
02600
02610
02620
02630
02640
02650
02660
02670
02680
02690
02700
02710
02720
02730
02740
02750
02760
02770
02780
02790
02800
02810
02820
02830
02840
02850
02860
02870
02880
02890
02900
02910
02920
02930
02940
02950
02960
02970
02980
02990
03000
03010
03020
03030
03040
03050
03060
03070
03080
03090
03100
03110
03120

FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FOB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB

$269F
$D9DD
$DDSF
$96ED
$B70F
$96E9
SE69F
$D950
$DDDF
$071E
$E69F
$DB71
$669F
$OEED
$B77F
59669
$669F
$9668
$EDBF
$FDDF
$DDFF
$FDDF
$DDBF
$EDBY
$BDEF
$FFOF
$OFFF
$7BDE
$DB7F
$96ED
$BFBF
$9642
$478F
$9660
$666F
$3551
$661F
$9677
$769F
$1AAA
SAALF
$0771
$770F
$0771
$777F
$9674
$669F
$6660
$666F
$8DDD
$DD8F
$CEEE
$E69F
$6533
$356F
$7777
§770F
$6006
$666F

6224
Za&6?
$9666
$669F
$1661
$777F
$9666
$25AF
$1661
$356F
$9679
SE69F

7F5C
7F5E
7F60
7F62
7F64
7F66
7F68
7F6A
7F6C
7F6E
7F70
7F72
7F74
7F76
JF78
7F7A
7F7C
7F7E
7F80
JF82
7F84
7786
7¥88
7FBA
7F8C
7FBE
7F90
7792
7F9%%
7F96

7F98
7F9A
7F9C
7F9E
7FAD
7FA2
TFAL
7FA6
7FAB
TFAA

7FAC
7FAE

7FBO
7¥B2
7FB4
7FB6
7FB8
7FBA
7FBC
7FBE
7FCO
7FC2
7FC4
7FC6
7FC8
7FCA
7FCC
7FCE
7FDO
7FD2
7FD4
7FD6
7FD8
7FDA
7FDC
7FDE
7FEQ
7FE2
7FE4
7FE6
7FE8

0DDD
DDDF
6666
669F
6666
699F
6666
006F
6699
966F
6660
DDDF
0EC9
370F
8BBB
BB8F
F77B
BDDF
1DDD
DD1F
B5SF
FFFF
FFFF
FFOF
BDFF
FFFF
FF1E
868F
7771
661F

FF87
778F
EEE8
668F
FF96
079F
DAB1
BBBF
F966
8EBF

7716
666F

DF9D
DD8F
EFEE
E69F
F764
166F
3BBB
BBLF
FF60
666F
FF16
666F
FF96
669F
F166
177F
F866
8EEF
FF16
7777
FFO7
OEOF
BB1B
BBBF
FF66
669F
FF66
699F
FF66
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03130
03140
03150
03160
03170
03180
03190
03200
03210
03220
03230
03240
03250
03260
03270
03280
03290
03300
03310
03320
03330
03340
03350
03360
03370
03380
03390
03400
03410
03420

03430
03440
03450
03460
03470
03480
03490
03500
03510
03520
03530
03540

03550
03560

03570
03580
03590
03600
03610
03620
03630
03640
03650
03660
03670
03680
03690
03700
03710
03720
03730
03740
03750
03760
03770
03780
03790
03800
03810
03820
03830

FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB

FDB
FDB

FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB

$0DDD
$DDDF
$6666
$669F
$6666
$699F
$6666
$006F
$6699
$966F
$6660
$DDDF
$OEC9
$370F
$8BBB
$BBBF
$F77B
$BDDF
$1DDD
$DD1F
$BSSF
$FFFF
SFFFP
$FFOF
$BDFF
SFFFF
$FF1E
$868F
$§7771
$661F
$FF87
$778F
$EEES
5668F
$FF96
$079F
$DABI1
$BBBF
$F966
$BESF
§7716
$666F
$DFID
$DDBF
$EFEE
$E69F
$F764
$166F
$3BBB
$BB1F
$FF60
$666F
$FF16
$666F
$FF96
$669F
$F166
$177F
$FB66
$8EEF
$FF16
$7778
$FFO7
$OEO?
$BBI}
$BBBF
SFF66
$669¢
$FF66
$6991
$FF66
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7FEA 606F 03840 FpB $606F 7FF8 03910 MASK  RMB 2
TFEC FF69 03850 FDB $FF69 7FFA 03920 BIT RIMB 2
7FEE 966F 03860 FDB $966F 7FFC 03930 POS RMB 2
TFFO F666 03870 FDB $F666 7FFE 03940 BYTE RMB 1
TFF2 8E9F 03880 FDB $8EIF 7FFF 03950 PATFL RMB 1
TFF4 FFOE 03890 ¥DB $FFOE 0000 03960 END
TFF6 DBOF 03900 FDB $DBOF 00000 TOTAL ERRORS
Listing 2: (FIND)
0E00 00010 ORG $E00
0EO0 9E 19 00020 START LDX 25 *GET BEGINNING OF BASIC PROGRAM
0E02 1F 12 00030 LOOP1 TFR XX *TRANSFERE TO REGISTER Y
0ED4 A6 80 00040 LoOP LDA X+ *GET FIRST CHARACTFR IN PROGRAM
OEO6 81 87 00050 CHPA #135 XIS IT A PRINT CODE?
OE08 27 0D 00060 BEQ GOTONE *YES, GO CHECK FOR @
OEOA 81 A4 00070 CMPA #164 *IS IT TAB CODE?
0EOC 27 31 00080 BEQ TAB *YES, GO TO PRINT ROUTINE
OEOE AC A4 00090 LOOP2  CMPX ) *ARE WE AT THE END OF CURRENT LINE?
0E10 25 F2 00100 BLO LOOP *NO, CHECK NEXT CHARACTER
OE12 AE A4 00110 LDX Y XYES, GET NEXT LINE
0El14 26 EC 00120 BNE LOOP1 *START LOOKING IN NEXT LINE
OE16 39 00130 RTS
0E17 A6 80 00140 GOTONE LDA S X+ *GET FIRST CHARACTER AFTER PRINT CODE
0E19 81 40 00150 CHPA #64 *IS IT @?
OE1B 26 Fl 00160 BNE LOOP2 *NO, GO BACK AND LOOK SOME MORE
OEID EC 22 00170 LDD 2.y *YES, GET LINE NUMBER
OELF 34 30 00180 PSHS X,Y *SAVE X AND Y TO STACK
0E21 BD  BDCC 00190 JSR $BDCC  *PRINT LINE NUMBER TO SCREEN
OE24 8E  0E65 00200 LDX #PR *GET LOCATION OF CHARACTERS TO PRINT
0E27 8D 31 00210 BSR TEXTOU *GO TO PRINT ROUTINE
0E29 35 30 00220 PULS XX *RETURN X AND Y FROM STACK
OE2B A6 80 00230 READ LDA o X+ *LOAD A WITH NUMBER TO PRINT
OE2D 81 2C 00240 CMPA i, *IS IT A COMMA
OE2F 27 06 00250 BEQ TRAN *YES, END OF NUMBER
OE31 AD 9F A002 00260 JSR [$A002] *PRINT CHARACTER IN A
0E35 20 F& 00270 BRA READ *GO GET NEXT CHARACTER
0E37 86 0D 00280 TRAN LDA #13 *LOAD A WITH A SPACE CHARACTER
0E39 AD 9F A002 00290 JSR [$A002] *GO PRINT A SPACE
0E3D 20 CcS5 00300 BRA Loop *GO CHECK REST OF CURRENT LINE
OE3F EC 22 00310 TAB LDD 2,Y *GET LINE NUMBER
OE41 34 30 00320 PSHS X,Y *SAVE X AND Y TO STACK
OE43 BD  BDCC 00330 JSR $BDCC  *PRINT LINE NUMBER
OE46 BE  OE6D 00340 LDX #TA *GET LOCATION OF TAB TEXT
OE49 8D OF 00350 BSR TEXTOU *GO PRINT TAB
OE4B 35 30 00360 PULS X,Y *GET X AND Y FROM STACK
OE4D A6 80 00370 READ2 LDA a Xk *GET NEXT CHARACTER
OE4F 81 29 00380 CMPA #) *IS IT A RIGHT PAREN?
0E51 27 E4 00390 BEQ TRAN *YES, END OF NUMBER
OES3 AD  9F A002 00400 JSR [$A002] *NO, GO PRINT CHARACTER
0E57 20 F4 00410 BRA READ2  *GET NEXT CHARACTER
0E59 39 00420 END RTS
OES5A A6 80 00430 TEXTOU LDA s X+ *LOAD CHARACTER TO PRINT
0E5C 27 06 00440 BEQ TEXT1 *IF IT IS A 0 THEN QUIT
OESE AD 9F A002 00450 JSR [$A002] *PRINT THE CHARACTER
0E62 20 F6 00460 BRA TEXTOU *GET NEXT CHARACTER
0E64 39 00470 TEXT1 RTS
0E65 20 00480 PR FCC / PRINT /
OE6C 00 00490 FCB $0
OE6D 20 00500 TA FCC / TAB /
0E74 00 00510 FCB $0
0000 00520 END
00000 TOTAL ERRORS A
e/ fier @ PCLEARS:FORX=1T08:PMODE®, X: PCL
Guaranteed to drive vou up the wall atter @ minute or so. S:CIRCLE (128, 96) , X*10:NEXT: FORX=
this program draws a circle that gets larger and smaller ove: 1T0999999:FO&Y=1;08:SOUNDY*20,1'
L L T— PMODE®, Y: SCREEN1, 1:NEXTY:FORY=8T
T Prasionbiie, K O1STEP-1:S0UNDY#*29, 1 : PMODE®, Y: SC
The listing: REEN1, 1:NEXTY, X
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EXPANDING BASIC

l

Part VI |

=\

By Colin J. Stearman

love my printer. It prints quickly, it
Iprims letter quality, it draws pic-

tures, | can send it my own charac-
ter fonts . . . but the darn thing has a
parallel portand CoCo hasa serial prin-
ter output. Sure I can buy a serial inter-
face for it but it’s over 25 percent of the
cost of the printer alone, and 1 hate to
waste money. The only solution is to
design a parallel port for CoCo.

The actual design is easy, but ] wanted
the software to fully integrate the port
into BASIC, allowing me to direct printer
output to either the parallel port or the
existing serial port; and for good mea-
sure | wanted the BASIC to allow easy
adjustment of the Baud rate on the
serial port.

To achieve all this meant adding
initialization code for the parallel port
hardware, trapping output destined to
go to the serial port and redirecting itto
the desired printer port. This month’s
assembly language listing does all that
as well as adding three new BASIC com-
mands. If you do not need this parallel
port and are thinking of turning to the
next article, two of the new commands
apply to the existing serial port also, so
maybe you might want to stick around.

But before we get to the software, let’s
get the hardware built. If you didn’t
have trouble with the EPROM pro-
grammer, this project will be a snap.

Adding The Parallel Port

The object of the construction is to
mount a new 6821 PIA (peripheral
interface adapter) inside the computer,
without making irreversible modifica-
tions to the circuit board. 1 did this by
“piggybacking™ the new P1A onto U4.
The photos of my unit should give you
an overall idea of the look of the fin-
ished unit.
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.\" N

U4 is an existing P1A used to dr\ﬁ?."‘/ Take the new 6821 and gently bend

the D/A converter and control the
VDG chip. Please note that these modi-
fications refer to the REV E-style mother-
board. If you have a later model, your
PIA may not be labeled U4 and will
have to be identified by the function it
performs.

To construct the unit, first gather the
following components together:

1) 6821 P1A Peripheral Interface
Adapter

2) Breadboard PCB Radio Shack
£276-158

3) SN7404 Hex Inverter Radio Shack
#276-1802

4) 40 Pin IC socket, wire-wrap type

5) Thin hook up wire

6) Flat ribbon cable, 36 conductor
wide

7) Centronics-type female plug, rib-
bon mounting

Items 1,4, 6 and 7 are not carried by
Radio Shack but are available via mail
order from Active Electronics, West-
boro, Mass. and other sources. The 1C
socket must be the wire-wrap type.

To assemble the parts, first remove
the cover from CoCo and also the RF
shield lid inside. Locate U4 (REV E
board #), the 6821 on the right as you
face CoCo. Gently pry the I1C out of its
socket, using a small screwdriver or 1C
puller. Be careful not to damage the
pins. Put CoCo to one side as we will
now construct the “piggyback”™ board
assembly.

Mount the 40-pin socket to the PCB
(printed circuit board, item 3) anywhere
convenient, but leave room for the
SN7404 near pin 24. Solder all pins on
the socket to the PCB, but do not cut off
the excess.
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pin 24 outward a little so that when the
IC is put into the socket, this pin will not
enter it. Put the IC in the socket and
press it home.

Mount the SN7404 alongside the 6821
near pin 24. Solder all pins to the PCB.
Using the hookup wire, connect pins I,
3,5,7,9and I 1 togetherand also to pin
20 of the 40-pin socket. Connect pin 14
to pin | on the 40-pin socket. Connect
pin 13 to pin 24 of the 6821. This 1s the
bent pin not inserted into the socket.
Also connect this pin to a length of wire
about nine inches long. The other end
will be connected later. Connect pin 12
to the 40-pin socket pin 24.

Turn the PCB upside down and cut
off the wire-wrap pins from pins 2
through 19 only. Cut them as close as
possible to the PCB. The next task is to
mount the assembly on top of the 6821
removed from U4,

Locate the 6821 removed earlier from
CoCo and carefully bend pin 24 so it
points vertically upward. Position the
assembly on top of this 1C to test for fit.
It may be necessary to splay the wire-
wrap pins out a little. In order for the
finished assembly to fit under the RF
shield lid, the remaining wire-wrap pins
must be trimmed as short as possible.
Gauge how much you can cut fromeach
pin and then trim all to this height.

Now solder the assembly to the 6821,
soldering each wire-wrap pin to is
respective pin on U4. You should be
connecting to U4 pins 1, 20, and 2!
through 40. The wire-wrap pin 24 will
connect'to the upturned pin 24 on U4
This pin will not connect to the socket
when U4 is returned to the CoCo mother-
board. When soldering the assembly to
the back of U4, minimize the amount of
solder used so that the 1C will still fit
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into its socket. Also position the solder
joint high on the pins so that the lower
part will still fit the socket.

Finally, the ribbon cable must be at-
tached to the assembly. Consult your
printer manual and Figure |. The best
approach is to fit the Centronics socket
to the ribbon cable to aid in identifying
the wire numbers. Most sockets have
the numbers molded into them. On the
standard parallel interface the wires aud
their functions are:

Wire Function

| Data Strobe (bar)
2 Data Bit |

3 Data Bit 2

4 Data Bit 3

5 Data Bit 4

6 Data Bit §

7 Data Bit 6

8 Data Bit 7

9 Data Bit 8

| Busy

14 Signal Ground

Connect the wires to the pins as indi-
cated in Figure |. Wire 14 should be
connected toany OV point on the assem-
bly. Finally trim all the excess PCB
from the assembly to minimize its size.

Now mount the finished assembly
into CoCo. Press the lower IC gently
but firmly into the U4 socket. All pins of
the lower 6821 must enter the socket,
except for pin 24 which was bent up-
wards. It's not easy to see that this
happens, so inspect the results carefully.
The assembly should be firm and quite
rigid when installed

The wire still left unattached must be
soldered to the main computer board
near the 6809. Cut this wire to a suitable
length and attach to the solder point, as
indicated in Figure 2. Use a light solder
tack to minimize the possibility of dam-
age to the board. This wire picks up
address Line 2 to allow the software to
distinguish between the two PIAs

The ribbon cable will head toward the
left as you face CoCo. Take the RF
shield lid and bend the fingers where the
cable is, so the lid can be replaced with-
out pinching the wire. If the assembly is
too high to allow the lid to be replaced,
either leave it off entirely, or extend the
height of the RF shield using some
shielding metal from an old TV.

The ribbon cable can be routed out of
the computer by doubling it back on
itself and running it under the main cir-
cuit board. A notch cut in the lower
plastic shell underneath the serial and
cassette ports will allow the cable to
leave the case.

This completes the hardware construc-
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tion. We now move on to this month’s
software additions to the Disk BASIC
patch

The New BASIC Commands

This month we add three new com-
mands, all associated with the printer
port. Two apply even if you do not
intend building the parallel port, so
stick with us.
PARALLEL

Issuing the BASIC command PAR-
ALLEL, either directly from the key-
board, or within a program will resultin
all data destined for the printer being
routed out of the new parallel port. In
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other words, all PRINT#-2 statements
will output through the parallel port.

The code to drive the parallel pqrt is
conditional assembled based upon whe-
thera variable called PA RPNTisdefined
or not. Review the paragraph in Sep-
tember’s issue for more details on how
to include or exclude the code for the
parallel port, as desired

BAUD

This command applies whether or
not you have the parallel port. Either
way, it establishes the Baud rate of the
serial port. If you have the parallel port,
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Figure 1 oy Lo EXISTING
NEW PIR SH7404 FI1A
. ]
. 5 e S—gk -
: — 2> - =—
= & L IS ., -
DUSQ | = ‘ : r L E -
L —\— | —= — I 9, 3 = —
9‘:._. e § mem— = 1A 2 o
tecd4— | — | ——H =S—— 11~ 10 =
bitsg?' I — | | —/—5 = oo -
6iI— | — | —= L =
7. —_— ] — 1% 12 ==
& -\ — \——a: X b—/j —ﬁ-——““[}""‘—r'\ \ - X p—_ =
strobe ¢ o sezt 0 4 YN EE/;
Address line A2 + - X tee teut
v _Figure2 St
® e ° °
«
. L . .
Attach address Line 2 wire from
I parallel port to this point on Rev ‘E’
o— boards.
"{" C - On other revision boards, locate the
SO trace from Pin 10 on the 6809 micro-
o o e processor.
- = -y
o » - - italsoactivates the serial portso that all
= / ot PRINTH-2 commands direct outpul
= - — -
o o / through the standard senal port. The
® ® t. = original serial driver code in the Color
: : BASIC ROM is still used for the senal
o =

port
The syntax for this command 1s

BAUD(n)

300. 600. 1200, 2400, 4800 ot

where n =
9600

If vou have the parallel port, then
CoCo starts up with this acuivated. If
you do not, then the senal portis acli
vated and set at 600 Baud

LDIR

A simple but useful command which
does a normal directory but directs it to
the currently active printer port. The
directory contains the creation date
enhancement, but, of course, does not
pause after each 16 lines, as whendirect-
ed to the screen

Adding This Month’s Code

As last month, use your editor to pull
in the source code built up so far. Delete
the lines identified with reference num-
bers 20,21, 22, and 29. Read and follow
the notes at reference Lines 6, 7, 8, 10
and |1 regarding including or excluding
the paraliel port code

Go tothe end of the histing and delete
all the remaining lines from and includ-
ing ZZLAST EQU *-/. Then add the
assembly text in Listing |. When all s
sel, re-assemble the resulting file and
test as you have in previous months

To test the parallel port, connect it 1o
aprinterand try LL/STing a BASIC pro-
run some other program which

1985
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has printer output. If it does not work,
but the computer works otherwise, dou-
ble check your wiring on the new PIA,
especially around the ribbon cable con-
nection point. It’s very easy to miscount
the wires.

A Final Point
All BASIC programs will have no
trouble sending output to the parallel

port. However, you may have trouble
with some machine language programs.
If they use the serial port in the Color
BASIC ROM and do not “mess™ with the
hooks in RAM, the port should work
alright. If the program has Baud rate
control, set it to 110 or 120 and this will
activate the paralle! port: 300 or higher
will activate the serial port.

If youhave FHL FLEX then you can
usc the parallel port driver routine des-
cribed in the FLEX manual. The reason
that the BUSY line goes to both pins 9
and 19 on the new PIA is specifically to
accommodate the approach these rou-
tines usc to detect the printer busy con-
The listing:

dition. From a programmer’s point of
view, the PIA is addressed as follows:

FF24 Bit 0 - 6 unused
Bit 7 printer busy line
FF25 Control port for above (set
to $4)
FF26 Bit 0 - Parallel port bit |
Bit 1 - Parallel port bit 2
Bit 2 - Parallel port bit 3
Bit 3 - Parallel port bit 4
Bit 4 - Parallel port bit 5
Bit 5 - Parallel port bit 6
Bit 6 - Parallel port bit 7
Bit 7 - Parallel port bit 8
FF27 Bit0-0
Bitl-0
Bit 2 - 1|
Bit 3 - STROBE (BAR)
Bit 4 - |
Bit5- 1

Bit 6 - not used
Bit 7 -BUSY FLAG (! when

1132 ¢

not busy)

This should provide the information
you need to incorporate the parallel
port into FLEX. Drop me a line if you
have trouble.

Coming Attractions

Onc of the glaring omissions from
BASIC is its ability to trap and deal with
system errors in a graceful way. We will
add this trapping, along with fully spelled
out error messages, both on the screen
as well as available in a string variable;
plus varniables identifying the type of
error and the line number it occurred.

Il you would like the entire DOS-

PATCH program source, along with
binary files with and without the paral-
lel portdriver for DECB 1.0and DECB
1.1, just send me a disk (no cassettes
please) along with $6 and a stamped,
addressed disk mailer. 1 will load the
disk and return it to you promptly.
Address this request or any questions to
Colin Stearman, 143 Ash Street, Hop-
kinton, MA 01748.

1133 ¢ *PARALLEL® COMMAND CODE AND OUTPUT ROUTINE

1987 0PT LIS DCID CCAICA 1134 PARA  LDD  #8ICA 129 BAUD DELAY
R T T R T R R R AL 1135 ¢ SET M83 TO 1 FOR p“m PORT
1989 ¢ PATCH 84 to RSDOS (C)1984 Colin Stearman ¢ DCPE DD9S 1% STD  BDFLAE TO NAKE PARALLEL ACTIVE
L R T T AT R T T A DCA 39 "Hy R1S
1991 ¢ 1138 #nensneine
1492 + "BAUD" COMNAND CODE 1139 ¢ Parallel port output routine
1993 # SYNTAX 1S BAUDIN! WHERE N = P140 # Thin I called by the sodified jump at #1468
1094 o 300,600,1200,2409, 4800 9600 DCAl 109Y 1141 PAROUT TST  BODFLAB 1F NOT 2ERO THEM PARALLEL
1995 + DCAS 1#27EEAY 1142 LBEQ AINIS DO SERIAL OUTPUT
KSE % 1996 DDCRST FCB  9BE,957,929,912,96,%1 300,5600,1208, 2488 BCA7 3492 1y PSHS A SAVE VALLE
1197 ¢ 4804, 9609 BAUD CONSTANTS DCAY 944F 114 DA DEVNUM BOING TO DEVICE -27
1998 ¢ DCAD RIFE 1145 CHPA 82
19 DCAD 3362 144 PULS A RECOVER CHAR, FLABS DONT CHANGE
JC4 BDD262 119K BAUR  JSR  4242 EVAL DAKT ARBUNENT WAF 10266E7 1147 LBNE AS13 NOT DOING DEVICE #-2
DCAY-B0R74S 1 JSR BT M BET INTEBER IN I 1148 ¢
DCAA 4FE2 1 (LR -8 FOR COUNTER 1149 ¢ PARALLEL  OUTPUT NANTED
DCAC IF1N 1§ TR 1,0 BET BAUD VALUE 0CES 8180 13 CAPA 89D WAS 1T A CR?
ICAE 19832588 1104 D 1960 NIGHEST LEBAL VALUE WIS 2783 151 B0 NASCR
W12 1RFKS 110 LBHI  FCERR ERROR IF KISHER K7 KCSC 152 o INCRENENT LINE PRINT POSITION
P76 SCE4 1166 CNTBD INC S COUNT SUBTRACTION DCBY BC 1153 FCB 98C SKIP NEXT 2 BYTES
78 83120 um suBD M DIVIDE BAUD DY 1M OCIA WL 1154 WASCR CLR  (#5C LINE COUNTER
BC7D 1020FBBA 1108 LBNI FCERR NOT A VALID VALUE BCIC 1L 1198 PSHS CC,1 PRESERVE BASIC VALUES
L 1" BNE  CNTBD CONTINUE SUBTRACTION DCBE BEFF26 1134 LDI  WDATA POINT X T0 PIA
1118 # BT A VALID BULTIPLE OF 304 DCCY ADIE 1157 CHKRDY 18T 2,1 BUSY IF LINE 7 Wl
08l 352 1 PULS A BET RESULT DCCY 20FC 1158 BNl CHYRDY NAIT UNTIL LOW
X3 ¥ 1112 CLRE PONER COUNTER LS AT84 1189 STA 1 DATA REBISTER
DCO4 BEDCIE 13 (DX WBOCNST POINT I TO BAUD CONSTANTS pcey 381t 1160 PULS CC,I RECOVER VALUES
| Il 1114 SFTAGN LSRA BIT INTO CARRY DY 3262 1181 LEAS 2,5 OLD RETURN OFF STACK
88 2543 s BCS  GETCOM 60T BIT BET CONSTANT oCCh Y. 1162 RIS T0 ORIGINAL CALLER
XA 3 11 InCh COUNT SHIFT 1143 severenns
DCAN 20FA 1y BRA  SFTADN B0 SHIFT ABAIN 1164 119
8D ASBS 1118 BETCON LDA B,I GET BAUD RATE 1143 0PY LIS
DCOF 9796 19 STA  BAUDRT SET BAUD RATE 1166
K91 S 112¢ CLR  BDFLAB CLEAR TO EMABLE SERIAL PORY 1167
121 » AMD SET LSB OF BAUD RATE e 1160 TIUABT ERU 0~ Last used address value
1122 ¢ 1149 ¢
Ky N 123 RTS8 ALL DOME 1178 ¢ 2ILAST aust not be greater than SDFFF for
1A SORERRRAERR R NI R RN RRRR RIS 1 m !.‘ .“ ‘”fF for m | Y P The latter
1125 ¢ "LDIR* COMMAND, PRINT DIRECTORY 1172 ¢ has the 08-9 Boot progrea and W1 set routines
1126 ¢ 1173 # from SDFH0 to SDFAC
X4 CoFE 1127 LDIR  LDB  #-2 POINT DEVNUM TO PRINTER 1 s
0CY6 DYOF 12 STB  DEVMN 175 +
Y8 JECHCF 1129 JP AMIE DO DIR COMX.MD 1184 orT LIS
1 POORERRRARIRRRO RN IR RN RN IR |01 118% END ADDCOM

A
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It’s Halloween. You’re locked in Lurkley
Manor with an assortment of bizarre
people and other unearhtly things. You
must use your sKill and logic to escape
the house without getting bumped otf.

Lurkley Manor comes wrapped in 2
*fiendishly" long program listing which
requires 32K and Extended Color BASIC. I
hope you’1l find the progran worth the
work, for it’s an all-graphics logic
puzzle with 16 scenes, 11 characters,
animation and text in the Extended
graphics mode. You will see the
instructions when the program runs.

14 your computer does not support the
POKE 45495,0 “speed poke", you must
delete it from lines 2 and 1830 of the
Tisting,

14 you wish the text to stay on the
screen longer before erasing, in Line
2630 increase the timer Toop from FOR
T=1 to 1000 to FOR T=1 TO 2000 or
greater.  The title sequence and
instructions may be skipped by inserting
GOTO 160: at the start of Line 120, Do
not renumber lines 1 to 44; this will
cause the program to work incorrectly.
A self-addressed, stanped envelope gets
you the step-by-step instructions for
escaping Lurkley Mamor. Send your
request to 1493 Mt. View Ave., Chico, CA
95926,

1330 ..... 122

The listing:

| REM * LURKLEY MANOR * TRS-80 E
XTENDED COLOR BASIC / RAMELLA
2 CLEAR 500: POKE 65495,0
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A Night Of Horror
In Lurkley Manor

3 WS="DIRECTION?": DIS="NEWS": W
A$="YOU RUN INTO A WALL.": GOTO
100

4 X=X-6: RETURN

5 2$="30353838": RETURN

6 25="10135053": RETURN

7 2$="2029606903930797": RETURN

8 2$="700000040474747979094049":
RETURN

9 2$="111179792970": RETURN

10 Zs-"790000707005050900b5": RE
TURN

11 2$="3033": RETURN

12 2§="402222272749": RETURN

13 26="406262676749": RETURN

14 28="4L3472424262664646606": RE
TURN

15 Z§6="42481575": RETURN

16 25="2937": RETURN

17 26="2575": RETURN

18 26="4949": RETURN

19 2$="7009": RETURN

20 zs-"60200108296978716228": RE

TURN

21 2$="234040482959": RETURN

22 Z$="0220206060737375750707090
979" : RETURN

23 ZS'"OZ20206060737375753575787
86969292908": RETURN

24 2$="000606765059": RETURN

25 Zs-"70000004066&6&75757777595
9191908": RETURN

26 zs="7020200202070729297979787
B757515": RETURN

27 25="00707009": RETURN

28 25="0110106060717173730464141
40303011405050808191969697878757
564": RETURN

29 25="7414140303010110106060717
1787686969191908": RETURN

30 2$="43434747": RETURN

31 2$="43432937": RETURN

32 2$="72050577": RETURN

33 28="12721575": RETURN

34 2$="02757507": RETURN

35 Zs="02202060607171737364063&3
4373939": RETURHN

36 26="5634341414050507071818686
8777772725050111102": RETURN

37 25="09202050507974147: RETURN
38 2$="0009096969787864640464737
37171606000": RETURN

39 z6="7160601010010108081919696
978" : RETURN

40 2$="000909696975757272505000"
: RETURN

41 2$="7000000909790565": RETURN
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42 2$="700000090565": RETURN
43 25="60101001010707292969696G7
646" : RETURN

44 28="000970790575": RETURN

45 28="20602969404Y": RETURN

46 2$="70777759593939060604": RE
TURN

47 2$="000905702379": RETURN

48 2$="00090979": RETURN

49 25="0900004545707079™: RETURN
50 2$="090000797970": RETURN

51 2$="1070707969190801": RETURN
52 2$="0901107171746505": RETURN
53 72$="10707079691908017956": RE
TURN

54 28="090000707073736464040479"
: RETURN

55 78="700000064047474797909": RE
TURN

56 25="00704049": RETURH

57 2$="000909797970": RETURN

58 28="00494970": RETURN

59 75="0029294545696970": RVETURN
60 25="00790970": RETURN

61 28="004545704549": RETURN

62 2$="002070090979": RETURN

63 IF QS=CHRG(32) THEN RETURN

64 FUR 1=l TO LEN(2$) STEP 4: L1

NECXAVALCHIDS (28,1, 1)), YAVALCILD
S26,01F1, 1) ))=(X+VAL(HIDS (75,142
L 1)) YHVAL(HIDS (Z5,11+3,1)) ), PSET
o NEXT: RETURN

100 PHODE 3,1: PCLS: SCREEN 1,
110 P1$="L10;01;G;F;0#;0": P2§
L10;G;G#;C;F; 08" : PIS="LI0;T ;L
G": P4S="L&4;D;L1;C": CcOLOR 3,0
120 GOsUB 1740: GOSUB 2650: KZ=I]
: GOSUB 1600

130 A$="1 Al, OF COURSE, IGOR. Y
OU ARE AN UNLUCKY FOOL NOW LOCKE
D IN LURKLEY HANOR.": GOSUB 1530

~

&

140 AS$="TO TRAVEL, PRESS N FOR N
ORI, E FOR BAST, W FOR WEST, S

FOR SouTit.": GUSUB 1530

150 AS="IN EVFRY SCENE YOU FACE

NORTH.™: GOSUB 1530: A$="FIND TH
E ATTIC TO ESCAPE... PERNAPS.™:

GOSUB-1530

160 COSUB 2650: AS$="THL GREAT IlIA
LL": GUSUB 1530: GOSUB 2510: GUS
un 2520: Gosus 2530
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170 DRAW “BH100,95;U50L10USR70D5
LION50L50": CIRCLE(125,76),21,,1
e5yeby12: TIN90: BI=T1: PAINT(L
25,76),3,3

180 IF Pv=0 THEN AS="IT IS ENMPTY
EXCEPT FOR A ROARING FIREPLACE.
"1 GOSUB 1530: Pu=I]

190 A$=W$: GOSUB 1530
200 FOR J1=3 T0 &4: COLOR JI1,0: L
INECL124RND(25),93)-(112+RND(26)
JAD-RND(S) ), PSET: NEXT
210 X5=INKEYS$: IF X$="" OR INSTR
(D1$,%$)=0 THEN 200
220 LF BUS="OK™ AND X$="N" THEN
HIS="": PAS="PA": AS$="YOU DOUSK
LHE FIRE AND ENTER™: COSUB 1530:
PAINT(125,56),2,1: GOTO 2590
230 1F X$="N" THEN 1310 KLSE IF
X$="E" THEN 240 ELSE IF X$="W" T
HEN 880 ELSE AS="THE DOOR BEIIND
YOU IS LOCKED. REMEMBER?": GOSU
B 1530: GOTO 200
240 GOSUB 2650: AS="SCULLERY": G

0SuUB 1530: GOSUB 2510: GOSUBR 252

0: GOSUB 2530: LS=180: GOSUB 254

0
250 FOR V=32 10 168 STEP 2: DRAW
"C2; MMU+STRS(V)+",105;"+"U30;C3
;E10™: NEXT V: FOR V=74 TO 104 S

TEP 2: DRAW"BMIT70,"+STRE(V)+";E]

0": NEXT V

260 FOR V=50 10 75 STEP 25: CIRC

LE(V,70),10,1,.6: PAINI(V,70),1,
l1: CIRCLE(V+4,65),6,,2,.6,1: NEX

T

270 FOR V=140 TO 160 STLP 20: CI

RCLE(V,70),7,%,.6: PAINT(V,70),4
4t NEXT: CLRCLE(153,65),20,3,.9
;5,12 FOR V=50 TO 20 STEP =1: C
IRCLE(L53,v),4,3,.7,.5,1: NEXT

280 CIRCLE(128,100),30,4,.3: PAL

NT(128,100) ,4,4: DRAVWTCS4;BHIOS, L

25;U20E9D025": DRAW'1B1145,125;U20

925"

290 IF QA=0 THEN QA=L: AS$="A DUU

BLE SINK, AN OLD CUOOK STOVE AND

A BARE TABLE.": GOSUB 1530

300 AS=WS: GOSUB 153(: GUSUB 266

0: IF HY=1 THEN 1340 ELSE LF Y=

2 THEN 950 ELSE IF 1HY=3 THEN 160
ELSE A$=WAS: GOSUB 1530: GUTO 3

00

310 GOSUB 2650: A$="FLAGON ROOM™
1 G0sUB 1530

320 CIRCLE(128,60),30,,2.5: DRAW

"W199,60;1H25U35R110035G25": PAIN

T(97,55),2,3: PAINT(160,55),2,3

330 FOR V=115 TO 142 STEP 27: CI

RCLE(V,30),10,,.6: CIRCLE(V,30),

2,2: HEXT V

340 LINE(C128,30)-(120,80),PSET:

LING=(135,70),PSET: DRAW"RI120,9

0;G5H5R37G5H5": DRAV"CA;BHLIA6,91

;DSGIF3”

350 JH$="D60OL3IVUGOR3NF20G20": IF
Fl=0 THEN DRAW™CA; D60, 767415
PAINT(55,80) ,4,4

360 1¥ F2=0 THEN DRAY"C3;BN210,7

4"+ IS PALNT(190,80),3,3

April, 1985

370 1F PY=0 THEN AS="GCOOD EF¥NIN
K! J Al COUNT DRACU- NEVER HMLIND

MY NAHIE!™: cosus 1530: pPy=l

380 1F F1=1 AND F2=1 TIFN AS="L'

HOUL OF FLAGONS. GO AWAY.": GOS

Ui 1530 COTO 470

390 AS="WANT A FLAGON OF POIS- I
HEAN - DRINK AS YOU SEARCH? <Y>
kS <H>0": GOSUB 1530

400 X$=INKEYS$: IF XSO"Y" AND X$
OUNY THEN. 400

410 IF X$="HN" THEN A$="GO AVAY!"
: GOSHUN 15308 COTO 470

420 AS="WHICH COLOR = <ODRANGE 0

R <WDLUE?": GOSUR 1530

430 X$=INKEYS$: IF X$O"0" AND X$§

OB THEN 430

440 IF X$="0" AND F1=0 THEN Fl=1
: FL$S="ORANGE": LINE(25,73)-(85,
134) ,PRESET ,BF: A$="YOU GOT IT.
NOW LEAVE.": GOSUB 1530: GOTO 47
0

450 IF X$="B" AND F2=0 THEN F2=1l
: FL$="BLUE": LINE(170,73)-(230,
134) ,PRESET,BF: A$="YOU'RE WELCO
ME L't SURE. NOW RUN BEFORE THE
FULL MOON RISES!": GOSUB 1530: G
0T0 470

460 IF X$="B" AND F2=1 THEN AS$="
SURELY IT'S OBVIOUS THAT'S A FRU
ITLESS GUESS. DLEPART LEST [ BITE
YOU!™: GOSUB 1530: GOTO 470

470 A$™WS: GOSUB 1530: GOUSUB 266
0: IF HY=] TIEN 880 ELSE AS$=i/AS:
GOSUB 1530: GOTO 470

480 GOSUB 2650: A$="DINING ROOI"
: GOSUB 1530: GOSUB 2510: GOSUD
2520: DS=170: GOSUB 2540

490 DRAW"B11236,60;D31H6U25E6D5F6
G6": GOSUB 2670

500 DRAVW "C2;B160,120;U40L5U5R10
5N5L5D40L5U35L85D35LS": PAINT(62
,118),2,2

510 FOR V=60 TO 160 STEP 30: CIR
CLECV,71):8,4,.4,1;.5% FOR- U=]: T
0 4: CIRCLE(V4RND(2)-1,70),RND(5
),RND(3)+1: NEXT U,V

520 IF QZ=1 THEN QZ=~0: GOTO 560
ELSE A$="TUAT FOOD LOOKS GOOD. W
ANT A SNACK? <Y>ES OR <N>0.": GO
SuUB 1530 !

530 X$=INKEYS$: IF X$<O"Y™ AND X§
O"N" THEN 530 ELSE IF X$="N" TH
EN 560 .

540 XZ=1: FOR V=50 TO 150 STEP 3
0: AS=IIDS("SLURPSNORFSCIHFGASP”
,XZ,5)+"1": GOSUB 1530: LINE(V,6
0)-(V+18,74) ,PRESET,BF: PLAY "TI
28;05;CDECDE": XZ=XZ+5: NEXT

550 A$="Ull-0lil ANOTHER PIGGY BEC

ONMES A DINING ROOM VICTIM. THE E
NDI™: KZ=1: GOSUB 1530: GOTO 261
0

560 A$=W$: GOSUB 1530: GUSUB 266
0: LF HY=3 THEN GL=2

576 ON UY GOTO 580,1140,1440,880
580 GOSUB 2650: L=0: FOR V=135 T
0 40 STEP =10

590 DRAW "BH"4+STRS(L)+", "+STRS(V
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)+"USR2005L20USES5R20GS5"
600 DRAW "Bi"4+STRS$(230-L)+","+ST
RS(V)+"USR20DSL20USHSR20FS5™
610 PAINT(234-L,v-2),3,3: PAINT(
L+2,V-2),4,3: L=L+5: NEXT
620 LINE(64,35)-(130,135),PSET,B
: PAINT(65,133),4,3: PAINT(182,1
33),3:3
630 FOR V=80 TO 153 STEP 31:
E(V,5)=(V+25,35),PSET,B: NEXT
640 IF LX=0 THUN LK=l: A$="YOU A
RE AT TWO STAIRWAYS TOPPLD BY Til
REE DOORS.": GOSUB 1530
650 AS="CHOOSE <L>EFT STAIR, <R>
IGHT STAIR OR <S>QUTII.": GOSUB 1
530
660 X$=INKEYS$: IF X$="" OR INSTR
("LRS",X$)=0 THEN 660
670 IF X$="S" THEN 480
680 IF FL$="ORANGE" AND X$="L" 0
R FL$="BLUE"™ AND X$="R" THEN GOS
Us 2630: GOTO 720
690 A$="AS YOU NEAR THE 'TOP, THE
ENTIRE ARRANGEMENT COLLAPSES.™:
GOSUB 1530
700 L=8: FOR K=1 TO B8: FOR V=36
TO 134 STEP L: LINE(2,V)=-(253,V)
,PRESET: NEXT V: L=L-1: NEXT K
710 AS="IN YOUR NEXL LIFE, REMEN
BER THE FLAGON AND STAIR COLORS
MUST IIATCH.": GOSUB 1530: GOSUB
1820: GOTO 710
720 A$="YOU ASGEND TO TIFE DOORS.
OPEN <LOLEFT, <IDIDULE OR <RIGHT
>. WHICH?": GOSUB 1530
730 XS=INKEYS: LF X$="" OR INSTR
("LIR™,X$)=0 THEN 730 ELSE IF X$§
="1" THEN 2130
740 COSUB 2650: FOR V=0 TO 255 S
TEP 85: LINE(V,0)-(V,135),PSET:
NEXT
750 AS="YOU SLOWLY OPEN THE DOOR
. GUSUB 1530
760 IF X$="L"
SE GOSUB 1840
770 IF X$="L" AUD FLS="ORANGE" 0O
R X§="R"™ AHD FL$="BLUE" OR YO=0
AND X$="R™ OR YO=1 AND X$="L" Tl
EN 2200
780 IF X$="L" THEN YO=1: FLS=FL$
+"X": A$="A FURBODING BUT FRLIEND
LY MUIIY APPEARS. IT GESTURES OV
ER THE BLUE FLAGON.": GUSUB 1530
: AS$="1T1S ADVICE: SHARE THE POTA
BLE WLITH SOMEONE WIOSE NANME BEGI
NS AS ITS COLOR.": GOSUB 1530: G
010 800
790 YO=YO+1: FLS=FLS+"X": AS$="A
RATTLING SKELETON IS THERE.": GO
SUB 1530: A$="IT TELLS YOU: SAY
YES TO THE LADY.": COSUB 1530
800 AS="CONSIDLRABLY WISER, YOU
DESCEND THE STAIRS WITH YOUR FLA
GON.": GOSUD 1530: GOTO 580
810 COSUB 2650: A$="YOU GET A WH
IFF OF lAY.": COSUB 1530

LIN

THEN GOSUB 1960 EL

820 CIRCLE(128,65),70,,.8,.6,.1%
CIRCIE(128,65),70,,.8,.2,.3: CI
RCLE(128,65),70,,.8,.4,.5
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830 DRAW "BIM185,95;D30L22H9C1L46
C3G9L22U25": CIRCLE(205,58),12,,
s 05k
840 CIRCLE(55,45),20,,1,.3,.9: F
OR V=19 TO 29 STEP 10: CIRCLE(V,
65),30,,1,0,.25: NEXT: CIRCLE(48
,65),3
850 A$="AN OBESE, DIM-WITTED ELE
PHANT IS THERE.": GOSUB 1530: AS
="HAPPY TO SEE YOU, 1T RUSHES FO
RVARD IN GREETING...": GOSUB 153
0
Bh0 IF BUS="BU" THEN BUS="0K": A
$="AND FILLS THE BUCKET WITH VAT
ER FROM ITS TRUNK.": GOSUB 1530:
AS="IT TRUNPETS: GO DOUSE SOMET
TING. " : GOSUB 1530: GOTO 1340
870 PLAY "L&4;01;C;04;L1;C": A$="
AND STEPS ON YOU. YOU FEEL MLGHT
Y LOW AS EVERYTHING ENDS.": K2=1i
T GOSUB 1530: GOTO 2610
B8O COSUB 2650: A$="DRAWING ROOI!
*: GOSUB 1530
890 GOSUB 2510: COSUB 2520:
6: GOSUB 2540: GOSUB 2670
900 [F YO<3 THEN GOSUB 1680
910 X=2: FOR V=80 TO 150 STEP 2:
DRAV “C+STRS(X)+";BU"+STRS(V)+
" 1205+ U20L2R2E2R2E2R2U20E2K2E
2C2DA0C3CSLICSLICS™: X=XFl: LF X
=5 THEN X=2: NEXT ELSE NEXT
920 1F YO<3 THFN GOSUB 2270
930 A$-WS: GOSUB 153U: GOSUB 266
0: LF HY=3 THEN GL=1
240 ON HY GOTO 480,160,1440,310
950 GUSUB 2650 CH=0: AS="THE PA
RAPET™: GoSUL 1530
960 FOR I=h4 TO 129 STEP 5: NI=N
Prl: I¥ N)/2=INT(HL/2) THEN V=]
EILSE V=5
970 FOR G=V TO V+2004RND(20) STE
P 10: LINE(S,L)-(G+10,1+5),PSET,
B: NEXT G,I
N80 FOR V=2 TO 80 STEP 2: CIRCLE
(v,063),20,4,1,.5,.75: CIRCLE(V,6
3),12,3,1.8,.77,1: NEXT
990 I[F JL=0 THEN A$="AN ARCILD W
ALKWAY OPENS ON A CRUMBLING BRIC
K WALL.": GOSUB 1530: JL=2
1000 AS="IT'S HUNDREDS OF FEET D
WH == SOUTH, FAST AND NORTH.":
GOSUB 1530: AS$=WS$: GOSUB 1530: K
7Z=1: GUSUB 2660
1010 ¥KZ=0: IF HY=3 THEN 240
1020 L¥ Gli=1l AND PA$="PA" THEN 2
55¢)
1030 LF GH=1 THEN CIRCLE(220,33)
105X 50950553 CIRCLE(220,40),10
,2,.5,.5,0: A$="YOU JUMP.": GOSU
B 1530: A$="YOU FOOL!": GUSUB 15
30: FOR Vp=240 TO 1 STEP -=5: SOU
ND VB,1: NEXT VB: A$="TIHE END":
KZ=1: GOSUB 1530: GOTO 2610
1040 CIRCLE(220,60),26,2,2,.5,1:
DRAW"C2;B11200,60;ESFSESFS5E5F5ES
F5"
1050 CIRCLE(220,33),10,,.5,0,.5:
CIRCLE(213,25),5: CIRCLE(228,25
)3
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DS=4

1060 GH=1: A$="A GHOST APPEARS I
N MID~AIR, SAYING... RECONSIDER!
GO WEST OR BE AS Il": GOSUB 153
0: GOTO 1000
1070 GOSUB 2650: A$="LABORATORY"”
: GOSUB 1530: GOSUB 2510: GOSUB
2530
1080 FCR V=40 TO 80 STEP 10: FOR
V1=100 TO 140 STEP 10: LINE(VI,
V)=(V1+10,V+10),PSET,B: NEXT V1,
V: DRAW"CL;BI160,40;R20": DRAW"BM
50,95;R40"
1090 COLOR 2,1: LINE(170,120)-(2
15,134),PSET,BF: LINE(175,70)-(2
10,119),PSET,B: COLOR 3,l: GOUSUB
1890: DRAW"C1;BIM176,95;R33"
1100 DRAW“C2;BI1190,90;E10H10ELOH
10E10H10L63D9"
1110 A$="PROFESSOR FUDDLES PERFO
RM5 UNSPEAKABLE EXPERIMENTS ON S
MALL HELPLESS AMOEBAS.": GOSUB 1
530
1120 FOR V=1 TO 100: PAINT(1014R
ND(42),43+RND(43)) ,RND(2)%*2,3: P
SET(1764RND(34),71+RND(48) ,RND(2
)*2): SOUND RND(240),1: NEXT
1130 A$=W$: GOSUB 1530: GUSUB 26
60: IF HY=2 AND CV=1 TIHEN CV=0:
GOSUB 2100: G010 1070 ELSE 1F HY
=3 THEN 1340 ELSE A$=WAS$: GOSUB
1530: A$="THIS GIVES YOU A CHANC
E TO WATCHl SOME MORE AS...": GOS
Ul 1530: GOTO 1110
1140 GOSUB 2650: A$="FLAGON SPIL
LING ROOM”: ¢OSUB 1530
1150 GOSUB 2510: FOR V=1 TO 100:
PSET(RND(253)+2,RND(133)+2,2):
NEXT V
1160 AS="THERE ARE STRANGE SHALL
THINGS ALL AROUND.": GOSUB 1530

1170 IF FLSO"URANGE™ AND FLSO™
BLUE™ THEN 1290

1180 A$="THIS IS THE FLAGON SPIL
LING ROOM. YOU HAVE A FLAGON. YO
U SPILL IT.": GOSUB 1530: A$="TH
E FUMES REANIMATE MUMMIFIED SPID
ERS WHICH GROW HUGE AND ATTACK."
: KZ=1: GOSUB 1530: PCLS 1!

1190 nrr AC1,25),B(7): PCLS 1: C
IRCLE(15,14),3,,.5: CIRCLE(15,10
Yol 8

1200 FOR V=8 TO 23 STEP 5: V§=ST
RS(V)+",17;": IF V=<16 THEN J$="

GSFS" ELSE J$="F5G5"

1210 DRAW "BM"+V$+J$: NEXT V: PS
ET(11,7,4): PSET(18,7,4)

1220 GET(2,2)-(33,33),A,G: PCLS
1

1230 X=RND(7)-1: P=X*36+8: FOR J
=1 TO RND(25): B(X)=B(X)+l

1240 PUT(P,B(X))=(P+31,B(X)+25),
A

1250 IF B(X)>110 THEN 1270

1260 NEXT J: GOTO 1230

1270 AS$="01 WHAT A SAD ENDING!":
COSUR 1530: PAINT(0,0),4,3: COL

OR 1,l: A$="E-E-E~E-E-KI": KZ=l:
X=64: Y=160: GOSUB 1540
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1280 PLAY "T!

1280
1290 A$="YOU'RE VERY LUCKY .

FOR SONE REASON": GOSUBR 1530
1300 GOSUB 2650: A$="DIRECTION?"
T COSUB 1530: GOSUB 2660: IF HY=
3 TUEN 480 ELSE AS$S=WAS: GOSUB 15
30: GUSUB 2660: GOTO 1140
1310 AS="YOU WALK DIRECTLY INTO
TiE FIREPLACE.": GOSUB 1530
1320 A$="YOU MUST THINK THIS TES
T IS A CINCH. FOR YOU IT'S A SIN
GE. T-lI-E E-N-D": GOSUB 1530: GO
T0 2610
1330 AS="THE DOOR BEIIND YOU IS
LOCKED. REMENBER?": GOSUB 1530:
GOTO 160
1340 COSUB 2650: AS$="GYMNASIUM":
GOSUB 1530: GOSUB 2510: GOSUB 2
520
1350 PAINT(228,101),3,3: DS=100:
GOSUB 2540: GOSus 2030: IF YO0=3
THEN GOSUB 2490: GOTO 1400
1360 IF BU$S="BU" AND SD=0 THEN S
D=l: A$="BLURTON SAYS: GO SEE TH
E ELEPHANT.": GOUSUB 1530: GOTO 1
400
1370 IF VX=0 THEN VX=1: A$="SNIR
KING BUT SILENT, BLURTON SHARPE
PRACTICES 1LS PISTOL SKILL.": GO
SUB 1530
1380 GOSUB 2490
1390 E$=LEFT$(FLS$,1): IF E$="B"
OR ES$="0" TIHEN GOSUB 2440
1400 A$="DIRECTION?": GOSUB 1530
: GOSUB 2660: IF PIS="" AND HY=1
OR PI$="" AND HY=3 THEN AS$="YOU
ENTER SHARPE'S LINE OF FIRE, AN
D HE PLUGS YOU. THE END.": GOSUB

1530: GOTO 2610
1410 IF PIS="ENPTY" AND HY=1 THE
N 810
1420 IF PIS="EMPTY" AND HY=3 THE
N A$=WAS: GOSUB 1530: GOTO 1400
1430 IF HY=4 THEN 240 ELSE IF HY
=2 THEN 1070
1440 COSUB 2650: FOR V=1 TO 79 S
TEP 3: CIRCLE(128,55),V,RND(2)+2
$ NEXT 'V
1450 AS$="THLIS MEANS JUMPING THRO
UGH A BEAUTIFUL STAINED GLASS W1
NDOW. <YD>ES OR <N>0": GOSUB 1530

": GOSUB 1820: COTO

1460 X$=INKEYS$: IF X$<>"Y" AND X
S<OUN" THEN 1460 ELSE LF X§="N"
AND GL=2 THEN 560 ELSE IF X§="N"
AND GL=1 THEN 930

1470 DRAW"C2;BI1128,40;U30G10020H
30D10F20L30F20G30R5USR 1 3USE20F40)

U10R401140U30G20™: PAINT(128,65),
1,2

1480 FOR X=255 TO 1 STEP 10: SOU

ND X,1: NEXT: A$="YOU JUIP": GOS

UB 1530

1490 IF PAS="PA" THEN AS$="YOUR P

ARACHUTE RIPS ON JAGGED GILASS AN
D 15 USELESS.": GOSUB 1530

1500 AS$="1T'S TIHE END. YOU FALL
. . .": COSUB 1530
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1510 A$="... AND FALL ...": GOSU
B 1530: GOSUB 1820: GOTO 1510
1520 1F FI=2 THEN DRAW“C3;BR11200,
T6"+J115: PAINT(180,80),3,3
1530 COLOR 3,1: X=1: Y=140:
SECHRS(32)

1540 FOR P=1 T0 LEN(AS$): Q$=NIDS
(A$,P,1)

1550 K=ASC(Q$)=31: LIF K<L OR KOS
9 THEN 1590

1560 ON K GUSUB 4,5,6,7,8,9,10,1
1,12,13,14,15,16,17,18,19,20,21,
32,23,24,25,26,27,28,20,30,31,32
,33,34,35,36,37,38,39,40,41,42,4
1,44 ,45,40,47,48,49,50,51,52,53,
%4,55,56,57,58,59,60,61,062

1570 COSUB 63: X=X+12: IF QS§=CHR
$(32) AND INSTR(MIDS(AS,P+1,INT(
(255-X)/12)),CHRS$(32))=0 THEN X=
l1: Y=Y+14

1580 IF Y>182 THEN COSUB 2630
1590 NEXT P: GOSUB 2630: RETURN
1600 CIRCLE(128,90),55,,1.5,.6,.
09

1610 FOR V=120 TO 128: FOR U=110
TO 170 STEP 60: CLRCLE(U,V),15,
,+2: NEXT U,V

1620 CIRCLE(155,75),13,,2.5,.5,1
t DRAW"BM137,75;R30": CIRCLE(157
,75),13,,1,0,.5: CIRCLE(85,97),1
l,,l,O,.5

1630 DRAW “BM155,120;115G15L2018
ul5L20u22"

1640 CIRCLE(100,62),30,,.8

1650 FOR V=90 TO 110 STEP 20: CI
RCLE(V,55),9,,.7: CIRCLE(V,58),3
t NEXT

1660 DRAV “"Bifl0Ll,55;D3G7DSF3R2ES
u2"

1670 LINE (97,80)-(107,77),PSEY:
RETURN

1680 COLOR 2,1: CIRCLE(200,130),
20,,3,.5,0: LINE(180,130)-(220,1
30) ,PSET

1690 DRAW “B{1195,75;U6L1N3UAE3R3
FGEAR2FIN6G3D6G3™

1700 LINE(200,120)-(200,70),PRES
ET: PALNT(200,112),2,2

1710 CIRCLE(200,40),9,,1.6: CIRC
LE(200,66),16,,1.1,.35,.16: PAIN
T(200,40),1,2

1720 PSET(198,37,3): PSET(202,37
,3): CIRCLE(200,41),1: CIRCLE(20
0,64),2,,.7,0,.5

1730 COLOR 4,0: FOR V=10 TO l4:
CIRCLE(200,46),V,,1.7,.5,1: NEXT
: COLOR 3,0: RETURN

1740 PHMODE &,1: COLOR 1,0: PCLSO
: SCREEN 3,2

1750 DRAW"BI10, 134 ; E10R3U2E5R40U3
RIOU3R1SO"

1760 LINE(L116,110)-(20,30),PSET
1770 DRAU"BIY0,30;LI0ULIORA0ODIOLI]
ODLORADOUIOLSUSRISDSLADIOR30U20L1
OUBR30DBLIOD20RLD™

1780 LINE-(220,111),PSET

1790 FOR V=1 TO 12: CIRCLE(180,!
LEY ¥y 2455541 ‘NEXT

1800 FOR V=1 TO 10: CIRCLE(30,20
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AS=A

),V: NEXT

1810 KZ=1: A$=STRINGS(9,32)+"LUR

KLEY MANOR"+STRINGS$(11,32)+"BY R

ICHARD RAMELLA™: GOSUB 1530: KZ=

0

1820 POKE 65494 ,0: POKEK 223,6: F

OR G=1 TO 2: FOR T=1 TO 2: PLAY

P1$: NEXT T: PLAY P2$: IF G=1 TH

EM PLAY P3S ELSE PLAY P4$

1830 NEXLT G: POKE 65495,0: RETUR

N

1340 PAINT(220,5),3,3: COLOR 1,3
: CIRCLE(210,16),1t,,1.5,.45,.05

6: CIRCLE(210,19),9,,2.2,0,.5

1850 PSET(208,11,1): PSET(213,11

,1): DRAW “Br1210,16:D3": DRAW "8
11209, 24 ;R4"

1860 DRAV "Br1190,69;U10R3UL7ESR2
SE15U3H10": DRAW “BN210,34;D40"
1870 V1=14: V2=,7: V3=47: FUR V=
1 TO S5: CIRCLE(210,v3),Vl,,Vv2,.4
5,.05: Vi=V1-2.5: V2=V2-,1: V3=V
345: NEXT V

1880 FOR V=67 TO 70: CIRCLE(210,

v),14,,.6,0,.5: NEXT: DRAW'BML88
,132;E7U10H3U30E7R20F20G20F7": R
ETURN

1890 CIRCLE(70,90),25,,1.5,.45,.

99: CIRCLE(80,90),25,,1.5,.5,.6:
CIRCLE(53,95),7

1900 DRAW"BNMA48B,103;D15G5R10E2RSE
10"

1910 CIRCLE(68,85),18,,1.6,.75,.
25

1920 CIRCLE(70,47),15,,1.42: DRAW
"uns80, 51 ;L4u2": CIRCLE(76,41),3
ll'7

1930 FOR V=5 TO 16: CIRCLE(72,47
Yo Viynda2,585573 NEXT ¥

1940 DRAW "B1163,120;DL4R]17TE2U4H2

LSUSE2USE7U2E7U3E2U1E2U7L9": PAI

NT(65,132),3,3

1950 PAINT(70,100),4,3: RETURN
1960 FOR V=21 TO 145 STEP 1: LIN

£(6,V+(RND(10)-20))-(75,V+RND(10
)=20),PSET: NEXT V: COLOR 3,0
1970 COLOR 2,0: DRAW "BI135,80;D5

0L20U10R10UB0G10D30L)I0OU3SE20RS™
1980 CIRCLE(39,17),14,,1,.4,.12
1990 DRAW "M135,80;R10050R20U10L
10UBUF10D30R10U35H20L5"

2000 LINE(0,0)-(85,135),PSET,B:

PAINT(S5,5),4,2: PAINT(5,5),1,2

2010 COLOR 3,0: LINE(0,0)-(85,13

5),PSET,B: PAINT(S5,5),1,3

2020 RETURN

2030 COLOR 2,1

2040 DRAW"BII202,130;L13E4R5U75G]

2111 5R7F7ELIR20F15G1SU7E7HID7 5GBL

JU4LEGRALI3R7U40": DRAW "BNM199,70
RIS

2050 PAINT (202,68),2,2: PAINT (

202,72) ,4,2

2060 CIRCLE(206,33),10,,1.3: PAIL

NT(206,33),0,2: PAINT(206,33),1,

s+ COLOR 2,0: FOR V=1 TO 10: CIR

CLE(206,28),v,,.8,.5,1:NEXT V: C

OLOR 3,0

2070 DRAW "B11203,37;F2R3E2": DRA
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W"BN207,36;U4": PSET(202,30,3):

PSET(209,30,3)

2080 DRAW"BH1173,47;UILIOUIRI3E2G

307"

2090 DRAW"BI110,125;USE5US0LSD1SL

JU20R10U10R10DIOR1I0D20LSULSLSD38

F3G10U25": RETURN

2100 GOSUB 2650: BUS="BU™: A$="D

UNGEON": GOSUB 1530: GOSUB 2510:
A$="IT'S EMPTY EXCEPT FOR...":

GOSUB 1530

2110 DRAW"C2;BM195,103;R20D30L20

U30": PAINT(197,105),2,2: CIRCLE

(205,103),10,2,.5,1: A$="A NICE

LITYLE BUCKET": GOSUB 1530

2120 YO=YO+l: A$="YOU TAKE THE B
UCKET AN CRAWL BACK UP TO...":

GOSUB 1530: RETURN

2130 COLOR 3,1: L=1: FOR V=35 TO
59: FOR K=3 TO 1 STEP -2

2140 COLOR K,1: LINE(1114L,Vv)-(1
37,35) ,PSET: NEXT K: L=L+l: NEXT
V: COLOR 3,1

2150 A$="0il MY GOODNESS! A TRAPD
OOR OPENS AND DROPS YOU THROUGH.
": GOSUB 1530: A$="BUT DON'T WOR
RY TOO MUCH.": GOSUB 1530

2160 CIRCLF(136,90),40,2,1,.77,.
47: X$="C2;BM136,96": DRAW X$+"G
SHSGS5HSGSHSC5™ 1 DRAW XS+ HSESHSE
SHGEGIIGRE™

2170 CIRCLE(150,75),10,2,.5: PAI
NT(128,133),2,2: CIRCLE(150,75),
2,647

2180 AS$="A RENEGADE FRON SOME GE
NTLFR VIDEQO PASTIME CATCHES YOU
BEFORE YOU HLIT THE FLOUR.™: GOSU
B 1530: A$="IT HAS EATEN RECENTL
Y BUT MANAGES TO PAC YOU IN. THE
END": GOSUB 1530

2190 GOSUB 1820: GOTO 2190

2200 IF X$="L"™ THEN V=2 ELSE V=1l
82

2210 IF X$="L" TMEN AS="A HUMIY
APPEARS, SAYING . " GOSUB 15
30: AS="1 Al ENRAGED BY TIlE ORAN
GE OF YOUR FLAGON!": GOSus 1530

2220 IF X&="R" THUFN A&="THFRE'S
A SKELETON IN THE CLOSET. IT SAY

S . . .": GOSUB 1530: A$="YOU CA

HME HERE TOO SOON, YET YOU ARE NO

W... THE LATE.™: GOSUB 1530

2230 A$="YOU TAKE A PERMANENT PL

ACE ON THE OTHER SIDE OF THE MID

DLE DOOR.™: GOSUB 1530

2240 CIRCLE(128,95),33,,2,.5,1:

X=107: Y=70: A$="R [ P ": GUSUB
1540

2250 COLOR 2,1: FOR X=20 TO 166:
LINE(X,100)=(X+(3-RND(6) ), 100-R

NO(15)),PSET: NEXT X: COLOR 3,1:

2260 AS="1T LEADS TO A SECLUDED
GLEN JUST BENIND LURKLEY MANOR.

YOUR FINAL STOP.": KZ=1: GOSUB |
530: GOTO 2610

2270 AS="NOIRA DARK ASKS IF YOU

HAVE SOHETHING TO DRINK. <YDES 0O
R <N>0.": GOSUB 1530
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2280 X$=INKEY$:
SOUN TIEN 2280

IF X$<O>"Y" AND X

2290 IF X$="N" AND FLS$="" THEN A
$="DON'T FORGET ME.": GOSUR 1530
: RELURN

2300 IF X$="N" AND FLSO™" UR X§&
="Y" AND FLS$="" THEN AS="SUE CAL

LS YOU A LIAR, AND RIGHTLY SD. §

HE FLIES INTO A RAGE.": GOSUB 15
30: GOTO 2370

2310 AS="SIIE ASKS FUK A NDRINK: <

Y>ES OR <N>O.": GOSUB 1530

2320 X$=INKEYS$: IF XSO"Y" AND X
$<O"N" THEN 2320

2330 IF X$="Y" AND LEFT$(FLS,2)=

“BL" THEN A$="I1'S BLUE! I HATE
PRUNE JUICE, OR WHATEVER IT IS!"
: GOSUB 1530: GOTO 2370

2340 IF X$="Y" AND FL$="ORANGE"

THEN A$="SHE SNIFFS AT IT, SAYIN

G: THE SKELETON HUST OKAY THIS F
IRST.": CUSUB 1530: RETURN

2350 LF X$="Y" AuD FL§="ORANGEX"
THEN FL$="": YO0=3: CV=l: AS="TI

AT TASTED VERY GOOD! MY ADVICE T

0 YOU GO WALK TIHROUGH A WALL.":

GOSUB 1530: RETURN

2360 IF FD=0 AND X$="N" TIEN FD=
1: AS="SUE VOWS: YOU'LL SLAKE MY
TilIRST BEFORE YOU ESCAPE! SCRAM
1": GOSUB 1530: RETURN ELSE IF X
$="N" THEN A$="REMEHMBER MY VOW."
: GOSUB 1530: RETURN

2370 COLOR 2,1: CIRCLE(200,66),1
6,1 L35, 57

2330 DRAV'BIN90,52;1.15019L7F14R15
F2": CIRCLE(163,40),8,,.7: PAINT
(163,40),1,2: DRAW'BII163,10;025"

2390 A$="SilE PRODUCES A BOMB.":
GOsuB 1530

2400 FOR X=10 TO 35: FOR V=4 T0
1 STEP -1: COLOR V,1: CIRCLE(1063
,X),2,V: NEXT V: PLAY "T254;01;C
": NEXT X

2410 COLOR &4,1: FOR X=1 TO 60: F
OR V=0 TO 1: SCREEN 1,V: LINE(16
3,40)~(RND(255) ,RND(134)) ,PSET:

NEXT V,X: COLOR 3,1

2420 A$="NO ONE SURVIVES. WILL T
HIS TEACH YOU NOT TO FIB?": KZ=1
: GOSUB 1530: PLAY "T1"

2430 GOSUB 1820: GOTO 2430

2440 A$="BLURTON SAYS: I SEE YOU
HAVE A FLAGON. MAY I HAVE A SIP
- <YD>ES OR N<O>?": GOSUB 1530
2450 X$=INKEYS$: IF XS$<O"N™ AND X
$O"Y" THEN 2450 ELSE IF X$="Y"

AND FLS$="BLUE" THEN AS$="SEE MY M

oMY - I MEAN MY MUMtty - TO GET
THLIS APPROVED BLFORE T DRINK IT.

": GOSUB 1530: RETURN
2460 IF X$="Y" AND LEFI$(FLS$,2)=
"OR"™ THEN AS$="IT'S ORANGE STUFF,
WHLCIH I HATE!": GOSUB 1530: AS$~
“HE FIRES. YOU FALL. LT ENDS.™:
GUSUB 1530: GOTO 2610
2470 IF X$="N" THEN A$="BLURTON
SCOWLS: NO ONE REFUSES HE. L['tf A
BLUEBLOOD!™: GOSUB 1530: AS$="ilE
ALNS THE PISTOL AT YOU AND FIRE
S! THE END.": GOSUB 1530: GOSUB
2490: GOTO 2610
2480 A$="BLURTON DRAINS THL FLAG
ON AND KEEPS II.": GOSUB 1530: A
$="HE SAYS: I LIKE IT. 1 PROMISE
NEVER TO SHOOT YOU.™": GUSUB 153
0: FL3="": PIS="EMPTY": RETURN
2490 FOR V=1 TO 10: CIRCLE(159,4
5),3,4: POKE 65494,0: PLAY"T32;0
53CB"
2500 CIRCLE(159,45),3,1: CIRCLE(
8+RND(20),604RND(20)),3,4: NEXT:
POKE 65495,0: RETURN
2510 LINE(40,40)-(215,95),PSET,B
: LINE(40,40)-(0,0),PSET: LINE(2
15,40)-(255,0),PSET: LINE(215,95
)-(255,135) ,PSET: LINE(40,95)-(0
,135) ,PSET: RETURN
2520 DRAV"BI1225,105;U50E20D20":
PAINT(228,101),2,3: RETURN
2530 DRAW"BI30,105;US0H20D90": P
AINT(27,100),2,3: RETURN
2540 LINE(DS,S50)-(D3+30,95),PSET
,B: PAINT(DS+2,52),2,3: RETURN
2550 GOSUB 2650: CIRCLE(200,80),

12,4: PAINT(200,80),4,4: LINE(I,
120)-(1,120),PSET: FOR V=1 TO 25
% STEP RND(15)+10: N=N+l

L560 N=N+1: IF N/2=INT(N/2) THEN
VIi=80+RND(20) ELSE VI=100+ RND(
20)

2570 LINE-(V,V1),PSET: NEXT: LIN
E-(254,120),PSET: PAINT(2,134),3
,3: DRAV"C2;Bi140,100;U30R10DIO0R3
OQUIOR10D30LS0™: PAINI(43,98),2,2

2580 AS="IT IS DAWN AS YOU ESCAP
E LURKLEY IANOR. YOU ARE VFRY HA
PPY": GOSUB 1530: GOTO 2580

2590 GOSUB 2600: GOSUB 2650: GOS
UB 1600: A$="IT'S IGOR! HARUMPII!

NEVER HOPED-- I MEAN EXPECTED T
0 SEE YOU AGAIN.": GOSUB 1530: A
$="1 GIVE YOU A PARACHUTE. USE I

T WELL. I NOW RETURN YOU TO TIF
CREAT HALL.": GOSUB 1530: GOTO 1
60

2600 AS="UP Tilk CHIMNEY YOU FIND
THE ATLIC. SOIE WEIRDNESS HAPPE
NS - A COLOR FILLD...": GOSUB 15
30: FOR V=1 TO 20: PPCLS RND(3)+1
: SCREEN RND(2),1: NEXT: GUSUB 2
650: RETURN
2610 PLAY "Tl1"
2¢10
2620 LINE(S1,P1)-(52,P2),PRESET,
BF: RETURNMN
2630 IF KZ=1 THEN KZ=0: RETURN E
LSE FOR T=1 TO 500: NEXT: COLOR
1,1: LINE(0,140)=(255,Y+12),PRES

: GOSUB 1820: GOTO

ET,BF

2640 X=1: Y=140: COLUR 3,1: RETU
RN

2650 PHODE 3,1: Caror 3,0: PCISI
: SCREEN 1,1: JLIME(O,0)=(255,135

),PSET,B: RETURN
2660 X&=THUREYS: 1Y~
IF X§=""
F. RETURN
2670 FOR V=1 10 1)>: CIRCLE(22,60
),V,RND(2)+2,1.8: NEXT V: RETURN

LISTR(DLG,XE)
OR 1UY=N THEN 2660 ELS

2680 REIl - LND OF LISCING 2

*WE ARE NEW"
WE ARE FOR YOU

SOFTWARE
AND
HARDWARE
FOR YOU AND YOUR
COLOR COMPUTER
R EEE RS SR LR R kb
CATALOGUE AVAILABLE

FRRFRERRR RN EXREEN%% O

JPH: 2118621
PO. BOX 314 CARNEGIE VIC. 3163

() WILLY'S W.

YOUR COCQO DOWNM
AND OUT LATELY ?
“YOU NEED"

DRACONIAN $39:50
SR-71 $30:50
BUZZ.BAIT $30:590
MR. DIG $30:50
CRASH $28:00
KING TUT $30:59
GRAND PRI $34:50

$34:900
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D59

Get A ‘Boot’

Out Of

By Charles Robitaille

Have you recently purchased 05-9 Fron
Radio Shack and found that its system
master disk wasn’t directly bootable? Do
you wish it was? Then read on! The
reason you can’t directly boot to your
system disk is because you have Version
1.0 Disk BASIC ROM, instead of the newer
Version 1.1. The newer version has the
boot routine built into it and if you
had this ROM you would only have to
insert the system master disk, type DOS,
and be on your way.

There are, fortunately, several ways
around this. You could, for one, upgrade
to the newer ROM, which isn’t exactly
cheap. You could wait for Radio Shack to
send you a version upgrade patch and
hope it includes direct booting. Or, you
could do it yourself by following the
sinple procedure outlined in this
article. Should you decide to do it
yourself, you’11 find you will have used
only three sectors of disk space, and
your system will seem much more
professional.

Ny only caution is that if you have
modified your original system nmaster
disk, then this procedure might not work
for you. 1 would further add that this
original system master disk should never
be modified, except under instructions
from Radio Shack, or you could lose
conpatibility with other users.

We will be working with a backup
of the OS-9 system master disk, so if
you haven't already done so, write-
protect your original system master
disk, Version 01.00.00. This is to protect
it from being written to inadvertently.
If you're not familiar with how to make
a backup, I suggest you study Chapter
4 of the Gerting Started with OS-9
manual.
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Once the backup is made, put away
your original system master disk until
it is specifically asked for. When your
backup is made, leave it in drive 0 and
delete two files from it. The files are
named LIST and OS9GEN. They are
occupying the three sectors we will need
for our boot program. Don’t worry,
though, because the last thing we will
do is copy these files back from the
original. At that time, they'll occupy
different sectors, but will operate just
fine. By the way, to delete these files
all you need to type at the OS9: prompt
is:

DEL /D0/CMDS/LIST
DEL /D0/CMDS/OS9GEN

After this is done, we will need to
write a couple of short BASIC programs,
one of them being the BOOT program
itself. So, power down your system and
power it back up again to get under
control of Disk BASIC. Your backup
system master disk should be in drive
0. Type in Listing | and then RUN it.

This program will set up Track 17,
Sector 2 as Disk BASIC's granule
allocation table. By doing this, we have
told Disk BASIC that the only granule
left to write to begins at” Track 16,
Sector 1, which is where we want our
BOOT program to reside. It will then
set up Track 17, Sector 3 to accept a
directory entry.

The last thing it does is set up Track
0. Sector 2, which is OS-9’ cluster
allocation table. We will have, in effect,
told OS-9 that it cannot use the above
mentioned sectors because they are
already in use. This program not only
makes it possible to run the BOOT
program, but it also protects the BOOT
program from an inadvertent SAVE
when under Disk BASIC, while also
protecting it from OS-9 writing over it.
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The next step in this procedure is the
most pleasurable, because when we are
done, we will have a bootable OS-9
system master disk. Type in Listing 2,
which is the BOOT program. With the
backup disk still in drive 0, type the
following:

SAVE“BOOT”

You now have a bootable OS-9
system master disk. But, don’t throw
away your OS-9 Boot disk because it
contains your drive speed test program
which you will want to run from time
to time. We must now get back the two
files we deleted earlier. To get back into
0S-9 simply type:

RUN"BOOT”

Insert your original write-protected
system master disk and copy these two
files to the bootable backup disk we
just made. At the OS9: prompt, you'll
need to type:

COPY /D0O/CMDS/LIST / D0/
CMDS/LIST -S #16K

COPY /D0/CMDS/OS9GEN / D0/
CMDS/OS9GEN -S #16K

That’s all there is to it. If you choose,
you can make a backup of this disk,
although it’s not really necessary since
if you somehow “bombed™ it out, you
could easily make another. By the way,
the drive speed test program is named
CHRS$(130)y CHR3(129)+“.BIN". So, if
you wanted to rename this program to
SPDTST.BIN, for example, you would
type under Disk BASIC:

RENAME CHR$(130)+CHRS$(129)+
“.BIN” TO “SPDTST.BIN™

The program will be a lot easier to
call up and send to another disk should
you choose to use your OS-9 Boot disk
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for something else.

0S-9 is one of the most powerful
operating systems in the world for a
microcomputer. It may very well be the

Listing 1:

most powerful of all, so to all of you
who have become part of the OS-9
network, I say congratulations. You
have done your homework well and

spent your money wisely. Learn OS-
9 and master it, and if this little boot
program will help you enjoy OS-9 more,
then your time will have been well spent.

45 A=USR(9)

S DEFUSR®=&HD&66C: POKEXHEA, 3: POKE
LHEB, 9: POKE&HEC, 17: POKE&HED, 2: PO
KEXHEE , *HS9: POKEHEF , @

10 FORI=&4HS909 TO &HS100:POKEI, &

50 POKE&HS®@24, &HFF : POKEXHS©26, &H
D9: POKE&HEA,3

55 A=USR(©)

& NEW

HC9:NEXTI
15 POKEXHS920, &HFF
2¢ A=USR(9)

25 FORI=%HS5999 TO YXxHS5109:FPOKEI,%

HFFINEXTI
30 POKE&HED,3
35 A=USR (@)

49 POKE&HEA, 2: POKE&HEC, 9: POKEXHE

D,?2

Listing 2:

S5 DEFUSR@=&HD&6C: S=1:H=%H27
19 POKE&HEA, 2: POKEXHEB, @: POKE&HE

HEF, @

C,34: POKE&HED, S: POKE&HEE , H: POKEX

15 A=USK(9)
29 S=S+1:H=H+1

25 IFS<19 THEN 19

39 EXEC&H276C

0S-9 UTILITY

Tidy Up Listings
With LISTFILE

By Gerry Schechter

f you do any programming at all,
Iyou already know it can be very

helpful to have a hard copy listing
available in order to assist in debugging
and modifying programs. When using
Extended BASIC, a simple LLIST will
provide the desired listing. In BASIC09,
a LIST procname >/ p will also do the
job.

In either case, however, there are no
top and bottom page margins, so you
wind up printing on the perforations
of the paper, which is kind of sloppy.
If you ever break up your listings, punch
holes in them and file them away as
I do, then you know this can be a
problem. Even if you don’t, wouldn’t
it be nice to have a neatly formatted
listing? i

Since I like to have things simplified,
I came up with a program called
LISTFILE. This program, which is
written in BASIC09, will produce a neatly
formatted listing of any OS-9 file that
The listing:

PROCEDURE LISTFILE

(> *)
(* LIST FILE UTILITY *)
(* GERRY SCHECHTER  *)
(* 75 MIDLAND TERRACE *)
(* YONKERS, NY 10704 *)
(* V1.1 - APRIL 1984 *)
(* *)
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would normally be LISTable. Although
it is designed with BASIC09 programs
in mind, it can also be used with most
other OS-9 files as well, with no
problem.

Aside from skipping over the perfo-
rations, it will also print out today’s
date, the filename in elongated printer
mode, and a page number at the top
of every page for better readability and
documentation. For BASIC09 programs,
the listing is indented five spaces on
each line that does not have a line
number, in a manner similar to that of
BASIC09’s LIST command.

Using this program could not be
casier. When it prompts you for the
filename to be listed, all you have to
do is to enter its name. This name must
follow the OS-9 pathname conventions,
soif the file to be listed is in your current
data directory, all you need to do is
to enter the filename. If it is not, you
must enter the full pathname.

PRINT CHR$(12)
PRINT " % LIST FILE UTILITY **"

ON ERROR GOTO 130
DIM XX:INTEGER

DIM KEY:STRING[1]

DIM FILENAME:STRING(24]

DIM FIRSTTIME,BASIC:BOOLEAN
DIM INDATA,TEMP:STRING[128]

AUSTRALIAN RAINBOW

When your file has been listed, you
will again be prompted for a filename
to be listed. If you have no more files
to be listed, just hit ENTER, and the
program will end by itself.

The only part of this program you
might have to modify has to do with
putting your printer into the elongated
print mode. As written, it is designed
for the Radio Shack Line Printer VIIL.
Between lines 120 and 130 (not every
line in mubered in BASIC09, you will find
the necessary comments to help
you in modifying the program to suit
your particular printer.

I hope you will find this program
useful, and that it will encourage you
to write your own utility programs
when the need arises. For those of you
who don't like typing in programs, I
would be happy to send you a copy
of my program for $1, if you will send
ablank disk and a SASE to: 75 Midland
Terrace, Yonkers, NY 10704,

DIM LINECOUNT,PAGECOUNT:BYTE

DIM DISK,PRINTER,POINTER:BYTE

100 FIRSTTIME=TRUE

PRINT

PRINT " ENTER FILE NAME TO BE LISTED:"
INPUT " " ,FILENAME

1F LEN(FILENAME)=0 THEN

PRINT
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Martha Says....

" the recent Australian
nr-Sbou in Ca&o this month. As I went too,
' i reattions - to the show in

Rainbow. : 2 :
ink=f{151me§ that Graham and others
w te:Education Dept pecple
be seen anywhere.

ey can pretend that
sui¥s them, and then they

o :0ff to the big boys!
seducation contracts in

taking noney Arén the sales of the CoCo. Tandy still
haven‘t dlscovtrec Ahat-it is OK to adnit to having one
in the stetl lnne,' when they are outside playing with
IBN. 'y
The shou uas hard to get into, especially if one had
the tickets: ‘that were handed around as inducements by the
various merchants, But once in it was immediately
apparent that this was no ordinary exhibition! There were
four :4loars of it and at times the number of people, and
the smoke in the air, made it quite breathless.

There ‘was a weak attempt at providing some food for
sale; and 1 felt that the aisles could have been wider -
espec'ally where Control Data had this ridiculous “robot’

running around, bumping into things and generally makKing
a nuisance of itself. In fact it was a remote control toy
$itted with a two way radio. And the operator was rude,

There were more MS DOS machines there than I ever hope
to see again. I find it amazing that everyone has to run
out and copy what is really for this day and age, a very
average computer. Many of these MS DOS computers are
headed for the scrapheap fast. They are Tike the multiple
brands of TVs that dissappeared soon after colour TV
first reared it’s ugly head in Australia.

The Tandy 1000 was ‘launched’” (their word) at the
show, and will succeed, It is good, in that it does what
it clains to do, that is, it emulates an IBM PC or PC
Jnr, but more importantly, it will be supported by a
company with enough outlets to service the thing
properly.

Graham has said that we wil! be supporting it, but
where we qet the people to do the work, I don’t Know.
Knowing Graham, he’l] do it - somehow, so I suppose that
has to be ancther big plus in the 1000’s favour.

All in all, I would have been happier back at my
desk, the crowds of big cities are not the place for me.

Ron Foley wrote to Graham about THAT letter in March
CoCo. ! told Graham not to print it. Ron was absclutely
right, it was filthy and therefore not fit for
publication.

PRINT _HEROCEDURE CONCLUDED."

OPEN #DISK,FILENANE:READ

PRINT-

INPUT " LINE UP PAPER AND NIT ENTER..",KEY
PRINT

OPEN JPRINTER,"/P":WRITE

110 READ #DISK,INDATA

IF FIRSTTIME THEN

GOSUB 120

FIRSTTIME=FALSE

IF LEFTS(INDATA,9)="PROCEDURE" THEN
BAS[C=TRUE

ELSE

DASIC=FALSE

ENDIF

ENDIF

IF BASIC THEN

IF LEFTS(INDATA,9)="PROCEDURE" THEN
INDATA="*%%  “+INDATA

ELSE

IF LEFT$(INDATA,1)>"9" OR LEFT$(LINDATA,1)="(" THEN
INDATA=" "+ INDATA

ELSE

POINTER=SUBSTR(™ ", INDATA)
TENP=LEFTS (INDATA, POINTER)+"

INDATA=LEFT$(TEMP, 5)+RIGHTS ( INDATA, LEN( INDATA) -POINTER)

ENDIF

ENDIF

ENDIF

IF LINECOUNT>60 THEN
COSUB 120

ENDIF

PRINT #PRINTER, INDATA
IF EOF(#DISK) THEN
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CLOSE #DISK

CLOSE fPRINTER

GOTO 100

ENDIF

LINECOUNT=LINECOUN1+1

GOTO 110

120 LF NOT(FIRSTIIME) THEN

FOR XX=1 T0 S

PRINT #PRINTER

NEXT XX

ELSE

PAGECOUNT=]

ENDLF

PRINT #PRINTER,LEFT$(DATES,8);

(* START ELONCATION FOR LP VIII *)

PRINT #PRINTER,CHRS$(27); CHRS$(14);

PRINT #PRINTFR,TAB((SO-LEN(FILENAME))/2); FILENAME;
(* END CLONGATION FOR LP VILI *)

PRINT #PRINTER,CUR$(27); CHRS$(15);

PRINT ¢PRINTER,TAB(50); “PAGE NO: "; PAGECOUNT
PRINT #PRINTER

LINECOUNT=2

PAGECOUNT=PAGECOUNT+1

RETURN

130 ERRNO=ERR

PRINT

[F ERRNO=215 OR ERRNO=216 THEN

PRINT * FILE NOT FOUNDI™

COTO 100

ELSE

PRINT “ ERROR # "; ERKNO; “ ENCOUNTERED!™
ENDLF

PRINT

PRINT " PROCEDURE TERMINATED"

PRINT " DUE TO ABOVE ERROR.”

PRINT

END L
PAGE 5%
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From P 5

4. NS DOS (1000)

5., Interfacing using CoCoConnection, Basic
Forth John Poxon.

Final details are yet to be completed on BASIC for
Beginners, and the two tutorials on Education. {We expect
to have a pre-eminent speaker on this subject.) And
$inally, Lomnie Falk from American Rainbow will aiso be
here to discuss *Aspects in the Development of the Color
Computer®. 1f this sounds a bit nebulous, it’s because he
wants to touch on "a bit of history, a bit of what is
present, and a look into the future®!

Lonnie’s address will probably be made over dinner on
Saturday night, so there is no fear of missing him because
you want to be at another tutorial,

Registrations.

PLEASE i you are coming, let us know, Frankly, although
a lot have said on the phone that they are coming, I’m
getting worried because there are only a few bookings.

In any case, the closing date for bookings will be 28th
May. Why? Because we need time to order paterials and in
particular, the caterers need warning to prepare the food.

Paul Humphries.
and

1 think it will be an exciting time for us all. 1 am Keen
to see some of these high scorers from Australian CoCo’s

‘Scoreboard’ go through their paces on the the Sunday.
That is when we’1l be throwing CoCoConf open so that you
can see the latest gear, and talk to the software
suppliers, It is also when the games competition will be
underway!

So come on, people are coming from all over the place,
Lonnie is coming from Kentucky, Tino is coming from
Hobart, we know of folk who are coming from Gove in the
NT, Melbourne, Adelaide, Perth, and Sydney - you won’t be
the only one making the long journey - register NOW! WE
NEED TO KNOW YOU ARE COMING!

Transport.

We have had avery Kind offer of the use of a bus during
the period of CoCoConf. It would be available to bring
$0lK from Brisbane to the coast, and to transport folk
around the coast to and from the various places that they
will be staying. There is a cost involved, but it is only
the cost of the fuel, so it’s likely to be about $4 to get
§rom Brisbane to the coast, be ferried around all weekend,
and returned to Brisbane. The cost for being taken from
your lodgings to CoCoConfand back will be much lower,

14 you would like to avail yourself of this offer, please
phone Annette on 075-51-0015, and let her Know.

COCOCONF
15 - 16 JUNE, 1985

TUTORIALS

FREE ticket to the Computer Expo
See and operate the
Pick up a bargain.
Catch up on old frienos.

w ok &k X X

PROGRAM
SAT:
9.00 AM Welcome'
9.30 AM Tutorials. Choice of 4, or head off

to the Computer Expo.
11.00 AM Morning Tea.
11.30 AM Return to Tutorials.

Please bill my Mastercard / Visa /

latest in Hard and Software.

Please find Cash / M.0. / Cheque enclosed.

=)

9.00 AM Rotary Hall
Lawson St
Southport. 0G1d.

2.00 PM Tutorials. Choice of 4, or head off
to the computer Expo.

3.30 PM Afternoon Tea.

4,00 PM Return to Tutorials.

5.00 PM Break to prepare for Dinner.

8.00 PM Dinner (Venue to be announced).

SUN:
10.00 AM Spend today with the Software
Agents. Try out the new Programs,

or join in the games contests.

1 enclose full price $ 39.95

1 enclose part price $ 9.95

and will pay the rest off before
CoCoCont.

Bankcard NO ..ve vone suen

Signed....
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Now is the time
to subscribe to

Australian Rainbow

Copies of back issues can be obtained, subject to the availability of stocks, by
using this order form and marking clearly which issues you require to be sent to you.
Each issue costs $3.95 including postage and packing. Please enclose your
cheque/postal order made payable to: Graham Morphett, PO Box 1742, Southport,

ot Australian CoCo please place Subscrniption No

RLERSE ANEENEE

4215.
e e e I = - —— - e Dl - v —— o — Sl - — T ————————— Sl
AUSTRALIAN SUbscrlptlon Rates AUSTRALIAN BOOKS
CoCo/MiCo /softgold RAINBOW Byte $5.95( ]

3 [)sa4s Latest per copy s3.95[] Elementary o
3 s 6 months s21.50(_] Help . SORRY T 8
i D $31 12 months $35 D MediumOUT OF STOCK ®
('p]
° B&Ck ??,ﬂf.' ::3opy Feb '85 onwardsD $3.95 Facts $11.95 D §
2 Issues ] Aug '84-Jan ‘85 [_] $3.25 Advanced 9
iCo — C ; z

g M asce Ot ‘83 LJ Erst laaus Aug. 84 to July ‘84 [_] $3.00 . o
< MiCoHelp s9.95[ ]
z DISKS & TAPES Medium ™
o Z
©  Rainbow on Tape (program listings) $12 for month of 1 | MiCo Exposed o

Zz Plesse note tha! RAINBOW on TAPE 1s issued irregularly

o V. Advanced $11.50 w
I Tape Monthly 4
< CoCoOz MiCoO1 )
S [] Latest s8 [] 8iank tapes 12 for $18 or $1.70 ea O BULLETIN %
( Q
g [:] 6 months $42 [:] Cassette Cases 10 for 85 [:] BOARD -24
- CoCo Link — =
. [] 12months s7s [ Disks — $3.50 ea. [ ] 10 tor $28.99 [J | Annual sub. s29 O e
% BLOCK CAP'TAL S It you already lu.blcnbo 1o either Australian Rainbow ;
(@]

—
>

BRENIRENERERED

[ wisa

BANKCARD [

Cardholder

[JcasH

(] cHeEQUE
[] POSTAL ORDER

.

Complete the section below with one letter,

!
FIRST NAME SCORD I PAoh per-iuare

I 0 O e O O S

Acdress

'O
A3

PC

New Subscription D Renet al L_] ST Cod Local Numb
.o 8 6 0 190 U U O O O O O
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RAINBOVY WARE

This range of clothing 1s made here on the Gold Coast

DESCRIPTION SIZES PRICE
V-Neck Crew Neck 12 14 S M L Xl 14 9$
Tank Tops 10 12 14 S M L Xl 11 8$
Tenms Dress SML 26.20
Hooded Zip-up facket S ML 11 95
Ladies Hooded Pullover Top SMI 28 50
Ladies Shorts SSM L 17.95
Children's Tank Tops 6.8 10.12 14 12.80
Children's T-Shurts 8.10 12. 14 14 20

COLOURS AVAILABLE while. pinik, aQua sky bive yeliow hot pink black

PEaSE SEND ORDER FORM

S

. JESSEPEROREE

S

S

Compiate the seailon Below wih sas iaiier
ame L L A L Svbecriolion Ne

N GRS NS

Bl
e Y 1

T EESIRRRRUNEREE
i | i TIIT
o DCNQOU( Dv\SA BANKCAQOD
L e () rosraL onoer e _Catoholde

| UNDERSTAND THA) | CAN RETURN THESE GOODS WiTHIn JDAYS »OR A FULL REFUND FOR ANY REASON

Of Back Issues, Tapes and Things.

With the exception of Nov 82, we have copies of all back issues available, and in fact need to reduce our
stocks of many of them. The early copies of Rainbow are a source of excellent information for the new CoCo
ouner. The later copies reflect the growing knowledge of the average user of the time. There are games,
utilities, hints, and programs for educational, business and club use. There are also many tutorials and
articles of interest.

We also have considerable nunbers of GoCo Magazine. If you don’t have a full set of GoCo’s, give me a call!
For those who want to complete their Rainbow collections, we are offering a one for three deal. Buy any three
pre August 1984 Rainbows during February, and we’11 give you one more of your choice free!

COCOOZ and M'COR% i‘stre 11%.4%953}!26» of programs on

Australian CoCo magazine is choc full this month a
CoCoDz. For a start, the 0SB section is represented by two prograns, then there are several ganes, including

Roo Hunt, and then we have a program which helps you find the amateur radio satellites. As this was written,
the final number was unknown, but looks 1ike there could easily be 15 programs for you to learn from, this
month on CoColz #25.

MiCo0z maintains the quality showing of the last few months. There is a quiz by Tom Lehane, a couple of
excellent games by Crazy John Day, Graham Pollock presents his first machine language program (a little
bottler!), Michael Turk is as clever as ever with a listing formatter, and 13yr old Matthew Wiltshire takes us
on a trip in space. Many of these programs run unchanged on 16k standard CoCo’s - the trick is that you have

to type them in - but then that never hurt anyone!

ANNOUNCING The BEST of CoCoOz!!

To assist teachers and others who are involved with children in learning situations, we have compiled a 14
program tape ( or disk ) which refelcts some of the better Educational programming,

Programs 1nclude Guizes on Flags and Rivers, the classic *fractut®, a fractions tutor, and ‘Taxman*, a
program which teaches Factors. Many of our best Writers are represented and we fully reconmend this tape to

Educators with CoCos who can’t decide what to do with thea! A
“The Best of CoColz’ is available for $10.00 on tape, n* 21,95 on disk, postage paid.

April, 1985
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The GoGoGonnection

Connect your CoCo to the outside world.

Control Robots, Models, Alarms, Lighting Systems,
Solar Panels for water or electrical generation, or
create your own special use,

There are two models,

Mark I 1s available now and has eight reporting
hines, and eight outputs.

Mark II to be released later in the year, has 4
inputs, and 12 outputs, and can accept the ADDA
pack. ADDA packs provide 4 additional 1nputs, and 12
acditional outputs. ColoConnection will accept a
maximum of 16 ADDA packs.

CoCoConection comes complete with a driver program
which vou activate from your own programe.

PRICES:
MARK 1 covcennrnceness $180.00
MARK 11 sovvnnnnsnnnnens 7.8.A.
ADDA PACK ...vvviniinan T.8.A.
AVAILABLE FRONM:

AUSTRALIAN RAINBOW
BLAXLAND COMPUTER CENTRE
CASULA HOBBIES

Please aliow 3 weeks for delivery.
AN NN N N N N N O M N N N

tt'tﬁ**ﬁ*"t*ﬁ**'***'*t*t*ﬁ*itﬁﬁ*i*ﬁ*"*tt*ﬁ
F NN 0 N N N NN N 0 0 N N K R

IHAVE SOMETHING
TO SAY!

COCO - CASSETTE

1 Every month you wil recerve
[P ocomeme 1ope with 10 ready
i:.-— « "g":n documented prog-
1 YR(121ISSUES) . $ 75-00
6 MO (6 ISSUES) . § 39-00
SINGLE COPIES $ 7-50

NEW * SOFTWARE * NEwW
For the TRS80 Colour Computer
this month *Feature Program «
KINGDOM OF BASHAN
A 32K adventure from

s OWLS NEST SOFTWARE

Postpaid $ 17.95
avallable at
Independent Tandy Electronic Dealers

!‘ .
‘ "\;R GIVE US A CALL OR WRITE 10
COMPUTER HUT

SOFTWARE

21 Williams St., Bowen, QId., 4805 - Phone (077) 862220

' MOny progroms use mochine longuage,*,
vm:

Casula
Hobbies

AUSTRALIAN

MODEL RAILWAY
GSPECIALISTS

We stock:

+ Australian Rainbow
and Australian CoCo
nagazines.

+ CoCoConnection -
connect your train

layout, burquiar

alarn, robot or

nodel cars to CoCo.
t Model Railuays of

Australian, Anerican

and European Prototype.

SHOP
ggSLBthA;-;OBBIES Ius NORTHUMBERLAND ST,

RP 2170
LIVERPOOL. 2179. LIVERF OO,

ey

ToTo Advertising

Box 5730,
Gold Coast Mail Centre, Qld,
4217 or phone (075) 39 2003
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COMPUTERWARE
FOR MICRO

Peter and Jillian Collison, 11 Grantiey Ave, Rostrevor, Sth Aust. 5073. (08) 3366588.

P.O Box 81 D]

Brookivn Park S.A 5032
Phone (08) 336 6588

a7 bonkcors
_ welcome here
n

LET’S GET DOWN TO BUSINESS

An all new version of PRO-COLOR-FILE will once again leave its mark as
the most flexible database in its price range for the Color Computer

« 60 Data Fields 1020 BYTE RECORDS * TRUE MULTI DRIVE SUPPORT
e 4000+ RECORD CAPACITY 4 USER DEFINED DATA ENTRY
SCREENS * 28 MATH EQUATIONS < IF-THEN-ELSE FUNCTIONS IN
EQUATIONS = FILE-WIDE RECALCULATION « 8 USER DEFINED REPORT
FORMATS » 6 USER DEFINED LABEL FORMATS « TOTAL FIELDS ON
REPORTS * SUMMARIZE FIELDS * SEND REPORTS TO PRINTER,
SCREEN OR TEXT FILE  FAST ML SORT (750 RECORDS IN LESS THAN
5 MINUTES) » CREATE UP TO 16 INDEXES FOR SORTING OR REPORTING
RECORDS * AUTO KEY REPEAT « KEYBOARD CLICK * STORES FOR-
MATS FOR REPEATED USE e« CUSTOM SELECTION MENUS -«
PASSWORD PROTECTION  CREATES FILES COMPATIBLE WITH
DYNACALC® «

Because of PRD-COLOR-FILES ability to send reports 10 a text file this
means you can use your favorite communications program 1o transmit
reports lo other computers or read them in with your favorite word pro-
cessor for creating customized reports. You can also convert ASCI! liles
from your favorile spread sheet program into data liles that can be ac-
cessed for further reporting and analyzing. PRO-COLOR-FILE is also Sup-
ported by the PRO-COLOR-FILE National Users Group with quarterly
newsletters. Join the rest of the world and discover for yoursell what
you've been missing

PRO-COLOR FILE *Enhanced* 2.0$79.95

MASTER DESIGN $39.95

This graphics program does more for you than just hi-res graphic editing
it will generate iettering in hi-res graphics thal can be different sizes,
skinny. bold, textured. drop shadowed, raise shadowed or tall. It will
also interface with the Telewriter-64 word processor for printing hi-res
displays with your letters

As a graphics editor, i takes full advantage of all the extended BASIC hi-
res graphic commands. Create boxes, circles, lines, copy displays and
ulilize GET and PUT features Some added commands include mirror
reflaction. turn displays backwards or upside down, Squish displays,
create dot patterns for shading or diagonal lines for creative
backgrounds

Special text fiies created with the Letter Head Utility allow you 10 access

hi-res graphics trom Telewriter-64. your own BASIC programs o PRO-
COLOR-FORMS.

MASTER DESIGN comes with its own screen dump routine which inter-
faces with all popular dot matrix printers that have dot addressable
graphic ability
See reviews in
July "84 Rainbow Oct. "84 Mot CoCo  Telewriter-64 © 1983 by Cognitec

PRO-COLOR-BUSI $199.95

As most Businessmen do not want to learn how to run a
Database and format it, we have Established a small business
package. This package has, RETAIL INVOICE, WHOLESALE
INVOICE. ACCOUNTS PAYABLE, REPORTS, LABLE, Plus a
supplementary setof instructions to walk a newcomer through.
The package includes the full PRO-COLOR-SERIES as well, so
that, when the need arises, you can have someone build your
own special Database. We will be establishing further up and
running Databases as the need arises

DYNACALC® $129.95

This is the CoCo version of VISICALC. DYNACALC is not a oy Sort up 1o eleven
times faster than other top line spreadsheets. If you are really serious about using
your CoCo for Business then there is no other spreadshee! 1o consider

DYNACALC is designed 1o run with PRO-COLOUR-SERIES.

TELEWRITER-64 DISK — $75.00

CASSETTE — $66.00

COMPUTERWARE researched the
word processors available for the
Color Computer. This is the best
Telewriter-84 is a truly sophisticaled
system that is marvelously easy 1o
use. It works with any 16K 32K of 64K
system and any CoCo compatible
printer.

TOP-RATED COCO WORD PROCESSOR

PRO-COLOR-FORMS 2.0 $39.95

PRO-COLOR-FORMS will access data liles you create with PRO-COLOR-
FILE and merge them with a letter or place them on pre-printed forms
such as statements. Any fieid of information from your dala file can be
placed anywhere and repealed as many times in the letter or on the form.
You can use the buill in ML text edltor for creating the form or use your
favorile word processor

« DESIGN UP TO 6 FORMATS AT ONE TIME * USER DEFINED PAGE SIZE
 SUPPORTS SPECIAL PRINTER CONTROL CODES « RIGHT JUSTIFICA-
TION » PASSWORD PROTECTION * MERGES WITH GRAPHICS FROM
MASTER DESIGN *

Il you use our graphics program MASTER DESIGN, you can merge
graphics with your forms for added enhancements Have your graphic
letter head printed at the top of each letter or incorporate designs, bar
graphs or any display created within the form itsel!

PRO-COLOR-DIR $24.95|

Need 0 organize all your disketles so you know where each program Is?
PRO-COLOR-DIR will read your dirsclories and create a master data file
that can be accassed by PRO-COLOR-FILE for sorting and reporting
1000 + records can be stored on one disketle with valuable information
abou! each program

o DISK ID NAME ® FILENAME/EXT  TYPE OF FILE » DATE CREATED »
DATE UPDATED * NUMBER OF GRANS ALLOCATED * NUMBER OF SEC-
TORS ALLOCATED AND USED * MACHINE LANGUAGE ADDRESSES *

A diskettes dirsctory can be re-stored in the data file with olg entries
deleted and new ones appended automatically. You can obtain hard
copies of the information and creale labels of the fllsnamas for placing on
the diskatte itself
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BACK IT UP! $59.95
(Supplied on Disk)

SUPER BACK-UP UTILITY®

SUPER BACK-UP UTILITY WILL PERFORM ALL OF THE FOLLOWING FUNCTIONS

1. TAPE TO TAPE (Regardless of most protection schemes)

2 TAPE TO DISK (Move Cassette programs to Disk)

3 AUTO RELOCATE (For those Cassette programs that ccnflict WITH Disk
operahing systems)

4 DISK TO TAPE (Place Disk programs onto Cassette)

5 DISK TO DISK (Our powerfu! Spit-N-Image Program. Regardless of protection

schémes)
¢ MENU DRIVEN!
¢ REQUIRES 32K EXTENDED COCO
¢ REQUIRES 1 OR 2 DRIVES (For Disk Functions)
* ALL MACHINE LANGUAGE!

COMPARE WITH OTHER INDIVIDUAL PROGRAMS COSTING IN
EXCESS OF $100.00 OR MORE!!
COLORPACK $39.95

ROM /RAM pack. (specity conhguration)

COLOR QUAVER $29.95

Software Music Synthesizer on tape (requires 32/64K)

COLOR BURNER $99.95

EPROM Programmer (2716/32/32A/64/64A /128, 63764/66) with software

LOWERKIT 1l $89.95

» Fyll-time upper and lowercase installs in 15 minutes

¢ Normal and reverse video standard

* Fully compatible with all Alpha and Graphic modes.

* Assembled and lested

Important! Specily Color Computer or Color Computer Il

DOUBLE DOS I $44.95
(DISK ONLY) 64K required

Doubie DOS li—Now use 35, 40, or 80 track (double or single sided) drives, all on
one system, all al the same time. All regular disk commands are supported with
Double DOS il and are totally transparent to your BASIC programs! You can get
up 1o 158 granules on a disk using an B0 track drive. These are the added
commands:

BAUD 1-6 ... change the BAUD rate.

TRACK 35, 36, 40, 80 .. . change number of tracks.

DOUBLE . . . enable the double sided option

POIR ... print your directory 10 printer

DUMP ON/OFF . .. send programs without a terminal program

RATE 6,35 ... change the head stepping rate

VIDEOQ ON/OFF .. . reverse video without 2 hardware mod

SCROLL 1-255. .. change your screen scrolling speed

COMMAND . .. will list all new commands

DUP 0, 1, 2... wili allow copy & backup from one side ol a drive to another!

DATE .. you can enler the month, day and year as an extension 1o your programs
when they are displayed during a OIR command

We guaranlee that this program will work using the above commands, with all types
of 35, 40 or 80 track drives!

DRIVE C PACKAGES $549

$7 shpg
More storage, Less cost!
... Our single-sided disk package gives 23,040 bytes more for a doliar less!

179, 712 Bytes: DD-1 SSOO Drive
DC-1 40 Track Controller
CA-1 Cable

GRAPHICOM PART llirocwcoypack ~ $39.95

Graphicom Part Il is a video processing package that provides many functions thal
are missing in Graphicom. Here are just a few of the features provided by Graphicom
Part II:

ENLARGE/REDUCE/ROTATE

Enlarge or reduce any portion of a screen by any amount, jus! like a pholographic
enlarger! Independent ol the eniargement or reduction. rotale by any degree or
Iracton of a degree abou! any point on the scraen

PAN & ZOOM

“Zoom in" x2. x4, or x8 on any portion of the screen to do hne pixel work. Allows
editing of Graphicom character sets with ease'

TYPESETTER & FONT EDITOR

Add text in 16 different sizes with several display modes 10 choose from including
COLORED FOREGROUND & BACKGROUND text! Edit 8x8 characters for use in the
typesetier. Over 30 characler sels supplied on disk. "GRAB" function allows Iranser
of some Graphicom character sets ‘o Graphicom Pan Il formal

PIXEL BLASTER

Allows the user 1o easily substitute or remove colors Widen lines, swap BLUE & RED
without efiecting BLACK & WHITE, elc.

GRAPHICOM PART Il DOES NOT REQUIRE GRAPHICOM TO RUN!

Graphicom Pant Il requires a 64K exlended disk basic system, it will load and save
both standard BIN files and Graphicom screens, and supports 110 4 disk drives with
keyboard or joystick (analog or swilch type). All functions support color or Hi-Res
operation, as well as 4 screen display modes.

AUTOTERM

TURNS YOUR COLOR COMPUTER INTO THE

WORLD'S SMARTEST TERMINAL!
YOU'LL ALSO USE AUTOTERM FOR SIMPLE WORD PROCESSING
& RECORD KEEPING

EASY TO USE !

ON-SCREEN EDITING via cursor. Full prompting and error checking, Key Beep and
Error Beedop. Scroll bkwd/fwd white on line. Save/load files while on line. Maintain
adisk copy of session. Automatic graphics. True lower case. Screen widths of 32, 40,
42,50, 64. No split words on screen/printer Print all or part of text. Search for strings.
Well written manual goes step-by-siep and has many KSM examples. Back cover is
a cheat sheet,

RECOMMEND 32K to 64K

PLEASANTLY POWERFUL

Tolal communications ability, 128 ASCII chars. 1200 baud, etc. Send text, graphics,
BASIS, ML Scan/Edit current data while receiving more data. Any modem. Fully
supponts D.C. Hayes and others. any printer, page size, margins, elc. Override
narrow lext width of received data. Examine/change paramelers, KSMs and disk
directories a! any time. Handles files which are larger than memory.

TRULY AUTOMATIC

Create, edil, print, save and load Keyslroke Multipliers (KSMs). KSMs automate
almost any activity. dial via modem, sign-on, interact, sign-off. Perform entire
session. Act as a message taker, KSM may include parameter changes, disk
operations, editing, time delays, looping, execution of other KSMs, waiting for part-
specified rasponses, branching based upon responses.

CASSETTE—$69.95 DISKETTE—$69.95

Nrih Qid Colour Software, 9 Durham Court, KIRWAN, TOWNSVILLE, QLD. Phone (077) 73-2064.

Rainbow Valley Comuters, RMB 6680, MAFFRA, VIC. Phone (051) 454-315

Blaxland Computer Service, P.O. BOX 2774, BLAXLAND, N.S.W. Phone (047) 39-3903
Paris Radio Electronics, 161 Bunnerong Road, KINGSFORD, N.S.W. Phone (02) 344-9111
Geoff Tolputt, P.O. Box 140, WOOLOONGABBA, QLD. Phone (07) 446084.

Crystal Blade Software, P.O. Box 256, ROSEVILLE, N.SW. Phone (02) 467-1619.

The Computer Hut, 21 William Street, BOWEN, QLD. Phone (077) 86-2220.

COMPUTERWARE FOR MICROS
Peter and Jillian Collison

11 Grantley Avenue,
Rostrevor S.A. 5073

PHONE: (08) 3366588




GOLD COAST  SHERYL BENTICK 075-39-2003 PORT PIRIE KEVIN GOWN 086 32 1348
60SFORD PETER SEIFERT 043 32 7874 RING4O0D  ANDREM RAMLINGS 03 726 é521
(Stop between numbers = b.h. else  GOULBURN VALLEY TONY HILLIS 058 59 2251 ROCKHAMPTON KEIRAN SINPSON 079 28 6162
a.h.; but, hyphen betweea = both.)  GRAFTON DAVID HULME 046.42.0627 ROSEVILLE KEN UZZELL 02 467 1619
ADELAIDE JOHN HAINES 08 278 3560 GREBVACRES  BETTY LITTLE 08 261 4083 SALE BRYAN NCHUGH 051 44 4792
ADELAIDE NTH STUN EISENBERG 88 250 6214  WeRVEY BAY  LESLEY HORWOOD 071 22 4989 SANDGATE MARK NIGHELL 07 249 5090
RON DUNCAM 040 43 1031 HOBART 308 DELBOURGD 002 25 3896 SEACOMBE HTS  GLENN DAVIS 08 296 7477
TOM STUART 867 72 8162  |PSWICH NILTON ROVE 07 281 4059 SMYTHESDALE TONY PATTERSON 053 42 8815
COLIN LEHWANN'0S1 57 1545  JUNEE PAUL MALONEY 049 24 1860 SPRINGUOOD  DAVID SEAMONS 047 51 2107
MARK BEVELANDER #53 32 67331  KENMORE GRAHAM BUTCHER 07 376 3400 STURT MARY DAVIS 08 294 7477
KEN HAYWARD 02 759 2227  LEETON CHRIS NAGLE 049 53 2949 SUNBURY JACK SHIT 03.744.1355
KEITH GALLAGHER 02-627-4627  LITHGOM STUART RAYNER 043 S1 4214  SUTHERLAND 14N ANNABEL 02 528 3391
BLACMWATER  ANNIE MEIJER 079.82.4931  LIVERPOOL LEONIE DUBGAN 02-607-3791 GaAN HILL  BARRIE GERRAND 050.32.2838
BLAXLAND BRUCE SULLIVAN 047 39 3903  mMaCKAY LEN MALONEY 079511333x782 GYDNEY EAST 808 JONES 02-331-4421
BOWEN TONY EWANS 077 B4 2220 MACLEOD  ROBIN ZIUKELIS 03 4502113465 SYDNEY TEENS ROD HOSKINSON 02 48 5948
BRASSALL 808 UNSWORTH 07 201 B4SY  NacQUARIEFIELDS KIETH RDACH 02 418 2858 TAMJORTH ROBERT WEBB 047 45 7254
BRIGHTON GLENN DAVIES 08 294 7477  MAFFRA MAX HUCKERBY 051 45 4315 TAHMOOR GARY SYLVESTER 044 81 9318
BRISBANE EAST ROB THOMPSON 87 848 5512  mMAITLAND LYN DAWSON 049 49 8144 TONGALLA TONY HILLIS 058 59 2251
BRISBANE SH PATRICK SIMONIS 07 209 3177  MARYBOROUGH NORM WINN 071 21 6638 TOONGABSIE ARTHUR SLADE 02 622 8940
BRISBANE S4 GRAHAM BUTCHER 07 376 3400  Mg| BOURNE JEFF SHEEN 03 528 3724  TOOWOONBA NIKE CARTER 076 35 4911
BRISBANE WEST BRIAN DOUGAN 07 30 2072 meiTON MARIO GERADA 03 743 1323 / BEGIN NTH  DAVID PROUT 074.32.7533
BUNDABERG  JIN NcPHERSIN #71 72 8329 wj(puea SCOTT HEWISON 050 23 4016 * BEGIN STH LEW GERSEKOMSKI076 35 8264
CAMBERWELL  TONY BALDWIN 83 728 3876  nge STEPHEN SEMPLE 051 27 4841 ADVANCED GRAHAM BURGESS 076 30 4259
CAMPBELLTOMN  LEO GINLEY 02 805 4572  nORPHETTUALE  KEN RICHARDS 08 TOMNSVILLE JOHN 0’CALLAGHAN 077 73 2044
CANBERRA SHAUN WILSON 062 51 2339 moRes TRARAL GON NORRIS GRADY 051 46 132!
CAULFIELD JEFF SHEBN 03 528 3724 momueLL 6 < UPPER WUNTER TERRY GRAWOLIN 045 45 1498
CHATSWOOD  BILL O/DONNELL 02 411 3336 N7 |SA PAUL BOUCKLEY-SINONS 07 WAGEA WAGEA BRUCE KING 049 25 3091
CHURCHILL GEOFF SPOMART 851 22 1389  MyoGEE BRIAN STONE 04 WESTLEIGH  ATHALIE SHART 02 848 8830
COLYTON TEENS DWAYNE MNANSON 02 623 5805  NURGON PETER ANGEL 071 48 1428 WKYALLA NORRIE CHRIS HUNTER 084 45 3393
CooMa ROSS PRATT 0648 23 065  NANBUCCA HOS WENDY PETERSON 065 48 6723 UWOLLONGONG  BRIAN MCCAULEY 042 71 4265
DANDENONG  DAVID HORROCKS 03 793 5157 NBUCASTLE LN DAWSON 047 49 8144 WONTHAGE! PAT KERMODE 056 74 4583
DARMIN BRENTON PRIOR 089.81.7766 NOARLLNGA  ROBBIE DALZELL 08 384 1447 SPECIAL INTEREST GROUPS
DENILIQUIN WAYNE PATTERSON 058 81 3014  nouma ROY LOPEZ 044 48 7031 BRIZBIZ BRIAN BERE-STREETER 07 349 4494
DU8B0 GRABME CLARKE 848 B89 2095  pARKES 01D SHALL 048 42 2682 BRISBANE 0S9  JACK FRICKER 07 262 8849
ENERALD LEIGH EANES 059 68 3392  PENRITH TON LE a CARLISLE MiCo  STUART HALL 08 341 1922
FORSTER BARY BAILEY 045 54 5029  peRTH BLAXLAND 0S9  BOB THONSON 047 30 2448
FRANKSTON BOB WAYTER 03.783.9748  pYMBLE BLAXLAND 128K  BOB THOMSON 047 30 2448
GIPPSLAND STH  PAT KERMODE 856 74 4583  PORT MacQUARIE  RON LAL ROCKHAMPTON MiCo TIN SHANK 079 28 1844
GLADSTONE ALBERT AN GORKUM 079 72 2353  PORT NOARLUNGA ROB DAL2ELL 08 384 1647 SYONEY NiCo RAJa VIdAY 02
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