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Preface

If you’ve ever read an issue of Creative Computing magazine, you know that our commitment to
the growth and development of the TRS-80 has been a serious one. Every month, Creative
Computing presents the TRS-80 owner with valuable information on the latest developments
involving their machine as well as interesting tutorials on how to use the TRS-80 to its fullest
potential.

But perhaps you’ve never picked up an issue of Creative Computing or maybe you’ve tried to geta
hold of a back issue which contained an article of particular interest and found that the issue you
wanted was one of the many issues of Creative that are now out of print. The Creative TRS-80 was
compiled for the Creative Computing newcomer as well as for the Creative Computing reader who
needs a single reference source of valuable TRS-80 information.

While containing many hardware and software reviews, The Creative TRS-80 also covers
applications in business, the home, and the school. There are articles on programming tips to help
you in many varied application areas as well as an entire chapter of game listings which youcan type
directly into your computer.

We think you’ll find The Creative TRS-80 to be a necessary addition to your TRS-80 library but
remember — for the absolute latest in TRS-80 information, pick up an issue of Creative Computing
every month!

John Anderson
Associate Editor
Creative Computing



Ken Mazur, has been a writer in the computer field for the past four years. He is a
college instructor, a consultant to many computer publishers, and is also presently
publishing his own computer magazine.

Special thanks to Jim Klaproth for technical assistance.









Many Capabilities, Few Weaknesses

Why I Like the TRS-80

Stephen B. Gray

It’s become fashionable in many
personal-computer circles to call Radio
Shack’s machine the “Trash-80,” to speak
of Model I's hardware as poorly designed,
and to cite various inadequacies of Level 11
Basic.

Yet, despite all these hardware and
software problems, Radio Shack has
somehow managed to sell over 200,000
(perhaps 250,000 by the time you read this)
of these “poorly designed and inadequate”
computers.

How did Radio Shack manage to fool
so many people? How were a quarter of a
million people hoodwinked into buying
such an inferior piece of merchandise?

What They Wanted

One answer is that Radio Shack

provided what many people out there
wanted, at a price they felt was right, and at
thousands of outlets all over the country
where a person could go try it out before
buying.

Once the TRS-80 caught on, the name

became as magic in its own field as IBM’s
in the mainframe business. IBM may not
make the best computers, or the fastest
ones, but it knows, better than all the rest,
the importance of service and support.

Radio Shack made a lot of mistakes
with the TRS-80, as would any company
marketing the first popular ready-to-run
personal computers. But they’ve learned a
lot, they've made tens of thousands of free
fixes, and they've brought out three more
TRS-80 computers that alone may well
outsell both Apple and PET.

My TRS-80

Nobody who’s used a personal
computer for more than a few weeks is
completely satisfied with it. There are
always some features on other machines
he’d like to have on his.

I've had a 16K Level 11 Model I since
December 1977. I've been writing the
TRS-80 column in this magazine since the
Nov-Dec 1978 issue.

It took me months before 1 realized

Stephen B. Gray is a frequent contributor to
Creative Computing magazine.

that some of my dissatisfaction with my
TRS-80 was due to my not completely
understanding how it works, and exactly
how to program some difficult tasks.

Once | began to realize what my TRS-
80 could do, and could not do, 1 began to
appreciate it much more.

There’s a great deal I still don’t know
about the TRS-80. I'm not all that much
into machine language, preferring to use

Basic, (which I'm still learning about,)
in areas such as strings, matrices, and
TRS-80 graphics.

But the more 1 use the Level II
computer, the more I like it. I know just
about what it can do, and can’t, and 1
recommend it to most of the people who
ask me what personal computer to buy.

Most, but not all. The TRS-80 can’t
please everybody, which is why the Apple
11, PET, Atari and Sorcerer computers sell:
as well as they do.

What I Like About the TRS-80

Service and support are two of the
main reasons for my liking the Level 11
TRS-80.

As for service, when I had problems
with my RAM memory, and also wanted
the lower-case modification installed,
along with the free cassette-loading fix, all
I had to do was take my keyboard unit

.down to a Computer Center in lower

Manhattan, where a skilled technician
took all of 55 minutes to fix the memory
problem (a faulty RAM IC) and install the
two mods.

Who else has over 225 Computer
Centers around the country? How many
other personal-computer manufacturers
require that you mailthe computer to them
for service?

As for support, I'm talking about the
vast amount of absolutely fascinating
Level II software available.

I don’t mean Radio Shack’s pro-
grams, most of which have shown a great
deal of conservativism and lack of
imagination. (Although they’re beginning



to break away from the mold, and have
brought out some good programs lately,
mostly written by outsiders, and including
Scripsit, Astrology and Dancing Demon.)

Although a great many poor pro-
grams are being sold by people whose main
interest seems to be in making a fast dollar,
some very clever software is being written
by programming geniuses. Leo Christoph-
erson, who wrote Dancing Demon, has
written several outstanding games. Lance
Micklus is another master gamesman.

The pages of Creative Computing and
other computer magazines are full of ads
for some highly imaginative TRS-80
games and some very well thought out
utility and business programs for the TR S-
80. There are programs for fighting your
way through a dungeon full of demons,
piaying music, drilling children in math,
balancing a checkbook, communicating
on a network, performing advanced math,
writing paychecks, word processing,
playing baseball, simulating lab experi-
ments, playing the horses, turning on
household appliances, creating and using a
database, printing a mailing list, control-
ling inventory, working in double-pre-
cision math, managing a budget, tracking
stock trends, generating a horoscope,
drawing animated movies, playing chess
and backgammon, and hundreds more.

Yes, the other popular personal
computers have a lot of programs, but
nowhere near the variety and number
written for the Level 11 TRS-80.

More publications specialize in the
TRS-80 than in all the others put together:
80-US, The Eighty, 80 Microcomputing,
PROG/80, S-80 Bulletin, Insiders, and
probably a couple more 1 don’t know
about. That’s in addition to the magazines
that regularly run TRS-80 articles.

What I Don’t Like About the TRS-80

There are some things 1 don’t like
about the TRS-80, although several of
these have been taken care of with free
modifications.

I got terribly annoyed when extra
letters started showing up on my screen, as
in NEXXT, FFOR and RNND. That can
be fixed by prying up the keysand cleaning
the spring contacts; the newer keyboards
don’t use spring contacts.

The lack of lower-case letters was a
nuisance until 1 had the lower-case mod
installed. There were problems loading
some tapes, until I had the free cassette-
loading mod installed, which enabled me
to load all but the very worst tapes.

The Level 11 TRS-80 Model I doesnt
have color. But now there’s the TRS-80
Color Computer. Several things were left
out of Level Il Basic. But they are in
Microsoft’s Level 111 Basic.

The Level II manual is really a
reference manual, and as such is missing a
great deal of helpful information. But
Radio Shack promises to publish its own
Level Il user’s manual some day. And

written outside Radio Shack.

Using cassettes for storing programs
used to require a lot of cable-plugging and
unplugging. But then 1 discovered a
switchbox (Dick Fuller’s RF-1I) that
eliminates all the cable-handling, also
provides a speaker for listening to the bit-
stream, and permits easy copying of tapes
from one cassette recorder to another.

The TRS-80 Model I has no software-
definable keys like the Exidy Sorcerer. But
the TSHORT program from Web Associ-
ates provides that capability, in addition to
several others.

A good letter-quality printer costs
about $2,000. Well, that’s really a problem,
and my only solution is to save up for one.

Conclusions

After three years of using a TRS-80,
I’ve learned its many capabilities and few
weaknesses, and have learned to live with
them. Occasionally there are some prob-
lems, such as when the Scripsit word-
processing program doesn’t work the way |
want it to, but that’s mostly because I don’t
use it enough to be fluent in all its
idiosyncracies.

I wouldn’t trade my Level 11 TRS-80
for any other personal computer made,
except for Radio Shack’s Model 111, with
integral disk drives and keyboard.

If there’s a peripheral or program 1
want that doesn’t exist,and it’s not too far
out, somebody will be selling it before

several fine Level Il manuals have been long. 0O
Expanding the TRS-80 Model I
Exatron MM+
Harley Dyk
If you are a programmer you are aware MM+

on, floppy interface, serial /O, etc.
your TRSS0readon.

If you own a 16K Level II TRS-80 Model
I, you own a very cost effective computer.
This does not necessarily mean, however,
that you are content with your computer.

Harley Dyk, 1644 Grant, Grand Haven, MI
49417.

that programs often grow to fill (or exceed)
available memory. If you are a serious
user of your system you probably long to
add a disk drive or alternative, such as
the Stringy Floppy or the Beta-80. In either
case you may need more memory and/or
a floppy controller.

The MM+ (memory plus interface) by
Exatron and the System Expansion by
LNW Research provide quality alternatives
to the Radio Shack Expansion Interface
and either could save you some money
depending on vour needs.
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The MM+ has just been introduced by
Exatron (the Stringy Floppy company).
The unit comes assembled and is made to
fit under the TRS-80 monitor. Standard
features are: 32K of memory, built-in power
supply, parallel printer port (Radio Shack/
Centronics compatible), serial printer port
(RS-232C), light pen port, real-time clock,
and general parallel port (IBM Model 50
compatible). The unit was designed with
Stringy Floppy owners in mind, and this
accounts for the fact that a floppy controller
was not included as a standard feature.



The MM+ has room for an additional
board and its power supplies run at or
under 50% capacity. An additional 32K
(bank 2) and floppy controller will be the
first options available on the second board.
Exatron is polling its Stringy Floppy owners
to find what other options they would
like to have available on the second board.
The company plans to work on the options
in order of preference indicated by their
customers. Some of the other things under
consideration are: color graphics, hard
disk controller, RS-232C serial 1/0, IBM
Model 50 bidirectional interface (use type-
writer keyboard), multi-port parallel 1/0,
A/D and D/A interface, TRIAC/SSR/
OPTO-Isolater control interface, port FF
audio output circuit (for sound effects),
IEEE-488 Interface, and a communications
modem.

A unique feature of the MM+ is the
light pen port. This port is designed for
use with the “Photopoint” light pen made
by MicroMatrix. The light pen can be
used with a cassette recorder serving as
an amplifier, but the light pen port makes
the amplifier more convenient and leaves
the recorder free. The port should work
with any light pen that normally connects
to the Radio Shack cassette recorder.

The MM+ is guaranteed to run at double
CPU speed (3.55 MHz). This makes the
MM compatible with the TRS-80 speed-
up kit offered by Exatron.

Comparisons

The key to selecting one of the two
expansions lies in the answers to the
following important questions. Do you
want to build your expansion unit? Do
you need a floppy interface immediately?
Do you need serial I/O now? (The MM+
has output only at this time.) Do the
additional features being considered for
the MM+ interest you? These questions
address the basic differences between the
two units. Table 1 can also help you
compare the major features at a glance.

Both units have performed well for many
users. Both work well with disk alternatives
such as the String Floppy and Beta-80.
Both units are of top quality and are
produced by reputable companies. At a
minimum, either unit should fix your OM
errors and provide many additional
features.

The Memory + Inter-
face (MM+) by Exa-
tron.

Size

State

Cost

Memory
Floppy Interface
Real-Time Clock

Serial 1/0

Parallel printer port
Dual cassette port
Light pen port

Bus extender

On-board power
supply

Dealers

Warranty
Toll free number

Contact

Misc.

MM+
17" x7"x 3"

Assembled only
$199.95

32K only
No (but an option soon)

Yes (can use with
Level I1I Basic)

Printer output only
(300 and 600 baud

Yes
No

Yes
Yes

Yes

No, mail-order

order through program
chairman (active
Stringy Floppy owner)

Year/30-day money-back
Yes

Exatron

181 Commercial St.
Sunnyvale, CA 94086
800-538-8559

Guaranteed to run

at 3.55 MHz, has

memory bank select
circuit so can add

another 32K, has on-board
memory-mapped address

decoding. Table 1

LNW

10"x 12"x 37

(in LMB 10123 chassis)
Bare board only

$270-$300 including power
supply and 32K

16K or 32K
Add $50 plus cable
Add $4

Add $22

Add $3
Add $10
No

Yes

Yes (minus transformer)

None established, however
some dealers may stock this
board, otherwise mail-order

90 days (board only)
No

LNW Research
8 Hollowglen St.
Irvine, CA 92714

Prices of options

above are accurate only
if built in the order
listed. Any other order
could change prices since
parts are shared in many
sections.




Another Expansion Alternative

The LNW System Expansion

Richard Zatarga

This article addresses those computerists
who are ambitious,"industrious, and capable
of reading a schematic diagram; possess a
better than average ability to use a soldering
iron; and have a desire to upgrade a TRS-
80 Model I computer and save over $100
in the process.

The above mouthful may sound like
science fiction, however, if I have just
described you and you are willing to spend
a few—well actually, quite a few —evenings
with iron and solder in hand, you can
have an Expansion Interface for two-thirds
of Radio Shack’s price, and with a serial
RS-232C/20mA interface thrown in as a
bonus.

“Sounds too easy!” “What’s the catch?”
you ask. Well read on and I'll tell you
how I did it. First, I parted with $69.95
plus $3.00 for shipping and handling for
the LNW Research System Expansion
printed circuit board. Please note that
this is a bare P.C. board. What you are
paying over $70 for is a meticulously traced
and silk screened epoxy circuit board and
LNW's electronic expertise.

Ten days after I placed my order for
the P.C. board, UPS delivered the board
and the assembly/user manual. After
opening the box, I inspected the board
for damage. The board was fine, but what
I noticed during the inspection was the
very tight and dense component layout.
P've built a few electronic kits in my day
from a simple speaker system to a complex
color television, but I had never run across
a you-build-it circuit as tightly packed as
the System Expansion. This project is
definitely not—1I repeat, not—for the novice
solder jockey or the sweat solder expert
who works with copper tubing and a
propane torch. Construction of this unit
requires time, patience and precision.

With the board inspected, I sat down in
my favorite easy chair and began to read
the manual. Quickly thumbing through
its 67 typewritten pages, I was initially
impressed. However, after reading it
thoroughly from cover to cover, I found

Richard Zatarga, 800 Towner Swamp Rd.,
Guilford, CT 06437.

the manual to be a bit of a disappointment
due to the lack of detail, especially in
sections on assembly, testing and trouble-
shooting.

The next thing I did was to collect all
of my electronic component catalogs
and a few back issues of some com-
puter magazines. Armed with the com-
ponent checklists provided in the
LNW assembly manual, I perused the
catalogs and magazine advertisements
looking for the best buys on the
various components I needed to con-
struct the System Expansion.

I found that resistors were a bargain
from one supplier, while integrated circuits
were better purchased from another.
Another vendor had great IC prices, but
his capacitor prices were outrageous. The
results were separdte orders to six vendors
in four states. With my orders for parts in
the mail, I sat back and impatiently waited
for the components to arrive.

A stroke of luck—the first order to
arrive consisted of some integrated circuits
and all of the IC sockets I needed for the
interface. Actual construction began with
mounting and soldering all of the sockets
on the PC board. Next, the resistors and
capacitors were added. Finally, all the
diodes were inserted and soldered in place.
I worked on the interface a few evenings

out fine.

a week over a period of two months.

It was just three days shy of the second
month when my final parts order arrived.
If all the components had been readily
available, eight or nine evenings would
have been all the time needed to complete
the board and thoroughly check my handi-
work.

Testing

The main power to the System Expan-
sion is provided by a TRS-80 computer
transformer. The LNW onboard power
supply takes the raw transformer voltages
and provides the regulated +5V, -5V,
+12V, and -12V needed to activate the
rest of the board. These voltages are
isolated from the main part of the System
Expansion by five jumpers, and the LNW
assembly manual has a procedure for
testing them out before the jumpers are
added and power is supplied to the rest of
the board.

When 1 first powered up the System
Expansion, I expected something to
happen, such as blowing both onboard
fuses or at least a little puff of smoke.
Nothing! I proceeded with LNW’s test
procedure taking voltage readings at
designated test points with a DMM. Every-
thing in the power supply section checked

The LNW Research
System Expansion with
power supply and 32K.
Transformer not shown.



Next, I added the jumpers providing
power to the rest of the board. Please
note, all of the IC sockets were empty at
this time. I saw no reason to test a fully
loaded board and take the chance of
incinerating some expensive integrated
circuits.

I proceeded with LNW'’s next test pro-
cedure. All voltage supplies checked out
except for one of the +5 volt sections. 1
traced the +5 volt supply through the
schematic and onto the board, and found
a couple of terminating resistors bridged
together with solder and loading down
the +5 volts to less than 3.2 volts. A light
touch with the tip of a soldering iron
rectified the problem and all voltages
checked out.

Verifying the power supply voltages is
the extent of the testing procedures
provided in LNW’s manual. Still being
cautious, I decided to test the rest of the
System Expansion one section at a time.
The first section I tested was the Dual
Cassette Control.

Using the parts list by section, I inserted
the required IC chips into their proper
sockets, and attached two cassette
recorders to the DIN connectors. I powered
up the System Expansion and the keyboard,
and loaded blank tape into each recorder.
I wrote a short Basic program and entered
CSAVE#-1I'TEST’. The first recorder
responded. I then entered CSAVE#-
2'TEST’ and the second recorder fired
up. To complete the test of the Dual
Cassette Control, I CLOADed the test
program from each recorder and ran the
program. Both recorders saved and loaded
data perfectly. So far, so good.

The next section I tested was the 32K
memory. I tested this section in 16K
increments. Why annihilate 16 RAM chips
at once when I could do it in two easy
steps. The first eight chips were inserted
and power was applied to the system. I
entered YMEM from the keyboard and lo
and behold a number greater than 15,572
magically appeared on the screen. I ran a
RAM test routine and all the memory
checked out. I was feeling pretty good at
this point and inserted the other eight
RAM chips.

PRINT MEM yielded 48,340 this time.
The RAM test confirmed that all, including
the new 32K memory addition, was func-
tioning properly. Now my ego was really
soaring. It must have been up to eleven
points on a ten point scale. Confidence in
my construction ability was at an all time
high, so I decided to forge ahead, even
though it was 1:30 in the morning.

Next on the list for testing was the
parallel printer port. The relevant chips
were inserted and a printer cable connected
between the System Expansion and a

borrowed printer. I powered up the entire
system and CLOADed the test program
mentioned earlier. I entered LLIST and
Eureka the program listing was output to
the printer. I modified the program by
changing all the PRINT statements to
LPRINT. RUN ENTER produced a nicely
formatted report on the printer. Three
sections tested and I was batting a thou-
sand. I decided to check one more and
call it a night.

I inserted the integrated circuits required
for the Floppy Disk Controller section.
The 40-pin FD-1771 disk controller chip
took some effort to get into its socket.
There always seemed to be one or two
pins that slipped out of alignment. Finally,
the FD-1771 was properly inserted, and I
connected a borrowed disk drive to the
interface and applied power to the
system —again.

I inserted a diskette into the drive and
pushed the reset button. Nothing happened!
What was wrong? I checked the power
switches. Everything was on. I checked
the floppy cable and that looked fine.

I read the DOS manual (When all else
fails, read the instructions. Right!!) and
discovered that DRIVE O must be the
terminal drive, i.e., the last drive on the
cable, and it must be the drive farthest
away from the interface. Also, the con-
nector nearest the interface must always
be attached to a drive. My borrowed disk
drive and cable came from a friend with a
two drive system and he only lent me one
drive. I moved the drive to the first
connector on the cable, and this time
when I pushed the reset button the drive
activated, the CRT screen went blank for
a second, and voila! DOS READY
appeared on the screen. I ran the TEST2
utility provided on the TRSDOS diskette
to stress test the floppy controller. The
test was successful and I decided to pack
it in for the night. I'd test the RS-232C/
20mA interface in the morning.

The last of the ICs was put on the
board. The 40-pin UART went into its
socket without a hitch. It's amazing what
a little experience or a couple hours of
sleep and four cups of coffee will do for
one’s manual dexterity. I entered a serial
interface routine LNW provided in the
appendix of their manual. The RS-232C/
20mA interface worked like a charm.
Testing of the System Expansion was
complete. All sections worked and 1 had
an expansion interface equal to Radio
Shack’s with the added plus of an RS-
232C/20mA serial interface.

The Bottom Line

Did 1 really save money by going the
construction route to upgrade my Model
1? My answer has to be a definite yes.
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Was the completed unit worth the time,
effort and, on occasion, aggravation
required to construct it? Again, I must
answer in the affirmative. Permit me to
elaborate.

My total cost for the printed circuit
board, sockets, resistors, capacitors, power
pack, miscellaneous hardware, integrated
circuits, including sixteen 4116 memory
chips, was $310. I built a case for the
completed board and two power packs—
one for the System Expansion and one
for the CPU~from some scrap lumber 1
had in my workshop. If you don’t have
access to any scrap lumber, another $10
or so can be added to the overall cost.

A substantial investment indeed, but
still quite a bit under Radio Shack’s price.

Check the discount mail order advertise-
ments in this magazine for the cost of a
Radio Shack Expansion Interface. The
cheapest one I found was $249. Check
out the prices on 4116 memory chips.
The best value I found was $40 for eight
chips. That totals to $349—only $29 more
then I invested and no construction
required. But hold on for just one second,
the System Expansion includes an RS-
232C/20mA 1/0 section and my total cost
includes the components required for this
serial interface.

Check the advertisements again, and
you'll find that $89 is about the best buy
you can find for Radio Shack’s RS-232C
option. Now your cost is up to $418. A
$100 savings should be worth the time
and effort required for anyone to build
the unit. It was for me.

An added advantage of constructing
the LNW System Expansion is the ability
to repair any problems that may develop
with the unit. Armed with the schematic
diagram, the sectionalized parts list and
the circuit descriptions provided by LNW,
a minimum of time and effort should be
all that is needed to locate and fix most
troubles. Please note that this last statement
assumes some electronic and trouble-
shooting ability.

Conclusion

I've been using my System Expansion
for the past four months. I have my own
printer and disk drive attached to the
unit. You can borrow hardware from
friends for only so long before they start
forcing lease with option to buy contracts
on you. Well, the System Expansion has
been performing very well. I haven’t
experienced any crashes or erratic opera-
tion. Disk 1/0 has been impeccable.
Everything has been functioning per-
fectly.

So, if you possess the skills I mentioned
earlier, want to save some of your hard-
earned money and want the satisfaction
of building a sophisticated piece of com-
puter equipment, then I recommend the
LNW System Expansion. You won’t be
disappointed. O



Aimed at the Business Market

The TRS-80 Model II

Stephen B. Gray

Radio Shack, manufacturer of the
best-selling TRS-80 personal com-
puter, introduced its big brother, the
new TRS-80 Model II, at a New York
City press conference in late May.

The new computer is said to per-
form as a general-purpose datapro-
cessing machine, an intelligent ter-
minal, or a word processor. Software
is available for general ledger, ac-
counts receivable, inventory control,
mailing list management and payroll.

The TRS-80 Model Il microcom-
puter system, designed and manu-
factured by Radio Shack in Forth
Worth, is not intended to replace or
obsolete what is now called Model I,
but, according to John V. Roach,
Radio Shack executive vice-presi-
dent, is “specifically designed to take
up where the original TRS-80 leaves
off—a machine with increased capa-
city and speed in every respect,
targeted directly at the small-busi-
ness application market. A market
which has been estimated from $1
billion to $2 billion by 1983. This
machine bridges the gap between
personal computers and the low end
of the commercial market such as the
IBM 5100 series, Dapapoint, ADDS,
etc. Yet we do not plan to emulate
these companies’ sales techniques
but rather plan to market this equip-
ment in much the same way as the
TRS-80 to those customers who are
willing to come to us for sales, train-
ing, and maintenance.”

Software-compatible (only Basic
Programs) with the Model I, and re-
sembling the smaller computer in
several respects, TRS-80 Model Il has
the same 12-inch video monitor, but
with 24 lines of 80 characters, with
both upper and lowercase, as com-
pared to 16 lines of 64 characters,
uppercase only, in the Model I.

The TRS-80 Model Il has a built-in
8-inch diskette drive at the right of the
screen, providing half a million bytes
of storage in addition to the 32k or 64k
bytes of internal RAM. The drive is
manufactured by Shugart, and

Stephen B. Gray is a frequent contributor to
Creative Computing magazine.

second-sourced by two disk manu-
facturers whose names Radio Shack
executives would not divulae.

Additional diskette drives are
available in an expansion chassis that
holds up to three drives, and which
mounts in or on a system desk.

The new keyboard includes Con-
trol, Escape, Caps, Hold, Repeat and
two software-programmable Speciai
Function keys not found on the Model
I keyboard.

Prices for the TRS-80 Model Il start
at $3499 for a 64K byte computer with
it's built-in diskette drive. The disk
expansion with one drive is $1150,
with two drives $1750, with three
drives $2350. The Model II system
desk is $350.

The Model Il uses the same Z80
processor as the original TRS-80, but
operates it at twice the speed. A direct
memory access feature, according to
Dr. John D. Patterson, director of
Tandy Systems Design, “further en-
hances throughput by controlling the
data transfer between memory and
disk, allowing the CPU to perform
other tasks simultaneously.”

An enhanced Level-lil version of
the TRS-80’s Level Il Microsoft BASIC
and TRSDOS operating system are
automatically loaded in memory
when the machine is turned on. In
addition, each time the computer is
turned on, it tests itself.

Built-in 1/0 capabilities include
two RS-232C channels and one
Centronics parallel port. Future ex-
pansion is provided for via four plug-
in slots for optional PC boards.

As for software, Jon A. Shirley,
vice-president of the Radio Shack
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Computer division, noted that “About
the same time we start shipments we
will have the first of five business
packages. All of these will run on the
basic one disk version of the Model! il.
There will be a General Ledger
capable of handling 500 accounts and
aPayroli system that will handle up to
500 employees in up to three different
states. An Accounts Receivable pack-
age will offer a variable number of
accounts versus number of trans-
actions ranging from 300 accounts
with up to 8,000 transactions per
month, to 2,000 accounts with up to
1500 transactions per month.

Another new package is a very
capable Retail Inventory system that
handles 3000 items. Finally, we will
offer a mailing list system that can
handle up to 4000 names. Mailing list
management has proved a popular
item for churches, school, groups, as
well as for business. Prices for these
programs will range from about $150
to $400, keeping them in a low price
range for software of this capacity.

Also announced were several pro-
grams for the TRS-80 Model |,
including a Payroll program for up to
100 employees, a Retail Inventory
Control system for up to 1000 items,
Accounts Receivable, Advanced Sta-
tistical Analysis, and Real Estate
packages 1, 2 and 3. The real estate
packages, which will be eventually
expanded to an eight volume set, sell
for $30 each and, according to
Shirley, “represent an excellent ex-
ample of how an under-$1,000 com-
puter can provide a small business
with very sophisticated software
dedicated to a specific industry.
These packages range from simple
calculations of mortgage payments to
the present value of income streams
and other very complete calculations
for the real estate investor.” Also
coming is a $99 FORTRAN, and a
stock analysis package developed in
conjunction with Standard & Poors.

The Radio Shack TRS-80 Model i
will be sold at Radio Shack Stores and
Computer Centers, and participating
Radio Shack dealers, nationwide.

Radio Shack “will fall slightly
below our goal of 50 centers by June



30th,” according to Charles A. Phil-
lips, senior vice-president, opera-
tions. “As of today we have 38 open
with the prospect of five more in June.
The majority were opened in March
and April 1979, and despite high, non-
recurring opening costs, many have
turned profitable and we are optimis-
tic about their sales and profit contri-
bution to the company for fiscal
1980.” v

The Radio Shack Model I, with a
basic price of $3450, falls in between
the Model |, with a basic price of $599,
and the Tandy 10, a relabeled ADDS
System 70, with a minimum price of
$8995.

In comparing the Model Il with
other computers, Roach asked, “How
does the Model Il compare to other
small business computers? An IBM
5110 in comparable configuration
would cost the end user between
$15,000 and $20,000. Hewlett-Pack-
ard 9800 System 45 desk-top com-

Radio Shack’'s TRS-80 Model Il has a buiit-in
8-inch diskette drive, 12-inch monitor display-
ing 24 lines of 80 normal or 40 expanded
characters, and a keyboard with 76 keys
Including functions such as Control, Escape,
Caps, Hold, Repeat, and two software-pro-
grammable Special Function keys, plus a “cal-
culator” keypad. From one to three additional
diskette drives fit into an expansion chasslis,
mounted on or in a Model Il System Desk. Price
for the system shown, with 64k bytes of
internal RAM memory: $6,599.

puter with printer selis for around
$20,000. The Wang WCS-15 is over
$10,000 without printer. The new
Datapoint 1400 is around $6,000
without printer and is almost identical
to the $3450 Model Il configuration.
The TRS-80 Model Il is a multiple-
function machine. It can, on a small
scale, be a general purpose data pro-
cessing machine doing the traditional
general ledger, payroll and accounts
receivable type of applications. It can
also serve as a low-cost word proces-
sing machine with a variety of print
qualities available depending on the
printer you place in the system.
Additionally it’s a terminal device
with a standard communications
interface that permits you to hook up
to a telephone through a low-cost
modem. Therefore, in one package
you have an affordable intelligent
terminal word processing computer
system. The acronym guys can have
fun with that.” O

Gt o e W

“New programmer?”



The TRS-80 Model II and
Pickles & Trout CP/M

Andrew Klossner

Early in 1981, I needed a system on
which to run CP/M version 2. My require-
ments included a fast Z80, a full com-
plement of memory, large memory-map-
ped video display for word processing, a
detachable keyboard with a good feel and
upper and lower case, and an 8” floppy

. disk drive.

As a hardware novice, I needed service
facilities. As a regular working bloke, 1
needed something inexpensive. My choice:
aRadio Shack TRS-80 Model I1, for which
I paid $3499. After six months of daily
system use, I have yet to regret it.

The Hardware

The design of the Model II is far better
than the Radio Shack reputation led me to
anticipate. It represents an excellent trade-
off between cost and features. It is also one
of the first desktop computers to pay se-
rious attention to human engineering and
ergonomics.

In one package, the Model II incorpo-
rates an 80 x 24 character display and an 8”
double density floppy disk drive. Inside
there is a Z80 microprocessor ticking at 4
MHz, 64K of usable RAM, a Centronics
printer parallel port, two RS-232 serial
ports, and two real time clocks. The key-
board connects via cable. Since you pay
for a single cabinet and power supply, you
save a great deal over the cost of separate
components, although you lose the ability
to upgrade your system selectively.

External Organization

The keyboard features upper and lower
case in the standard QWERTY layout.
Special keys include Tab, Esc, Backspace,
Break, Hold, Enter, F1, F2, and four
cursor control keys. A numeric keypad lies
to the right. The tilde, backslash, vertical
bar, and rubout characters are typed by
holding down the Ctrl key and striking
“6,” “9,” “0,” or “-.” There is no way to
type an accent grave; this annoying defi-

Andrew Klossner, P.0. Box 283, Wilsonville,
OR 97070.

ciency means that 127 of the 128 possible
ASCII codes can be entered.

There are no “typeamatic” keys.
Instead, a Repeat key is provided. Both a
Lock and a Caps key are included; the
former works like a typewriter Shift Lock,
while the latter locks only the letters to
produce all upper case. Both keys glow red
when active, thanks to embedded LEDs.

The display uses a white phosphor.
Warmup of the tube takes less than four
seconds; it comes on before CP/M finishes
booting. The character set is well designed
and is pleasing to look at, with true lower
case descenders. Besides blank and the
standard 94 printable characters (in-
cluding accent grave), there are 33
“business graphics” characters, useful
mostly for margins and bar charts. Each
character can be displayed in normal or re-
verse video.

The disk drive is mounted to the right of
the display, facing the operator. My unit
came with a Shugart 801 which seeks relia-
bility at six milliseconds per track. This
means that there is no meat grinder sound;
head movement is whisper quiet. A disk
expansion unit with up to three additional
drives can be connected at the back.

The Power and Reset switches are
located between the display and the disk
drive. This position of the Reset key is far
superior to a place on the keyboard (where
it can be accidentally struck, to disastrous
results) or on the back of the chassis (where
you have to fumble to find it). To reset the
computer, you must lift the key, so a falling
object will not affect it. This is, unfortu-
nately, not true of the Power switch, which
is On when raised and Off when lowered.
Power status is indicated by a red light be-
tween the two switches.

The Centronics and RS-232 connections
are at the back of the chassis. After
removing two screws and breaking the
warranty seal, the cover can be pushed
back and swung up and away. This is
harder than it sounds; in learning the trick,
which is described nowhere in the available
documentation, I broke two of the four
plastic pins which hold the cover flush with
the back chassis wall.
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Internal Organization

The system is based around a custom
bus, which is designed to make full use of
the Z80 family of parts. All peripheral
interfaces are interrupt driven, and the
disk controller is capable of performing
direct memory access, so that disk I/0 and
computation can be overlapped. Boards
are plugged into an eight-slot backplane,
of which only four are used in an off-the-
shelf unit.

The power supply is not extravagant;
when the disk head is loaded, the display
image contracts. A ventilation fan spins
constantly when power is on.

The CPU board contains a Z80A, along
with a DMA chip, two SIO ports, a
counter/timer chip, and a 2716 ROM. The
ROM is mapped into the lower 2K of
memory upon power up or Reset. The
bootstrap code performs extensive diag-
nostics, then loads the operating system
from disk, which disables the ROM with
an OUT instruction to leave RAM
throughout the memory space.

The floppy disk controller board fea-
tures a Western Digital 1791 controller
chip which can manipulate single or
double density disks. Although Radio
Shack doesn’t advertise it, the board con-
tains all the necessary circuitry to run a
double sided drive. It also has a PIO chip
for the Centronics port.

The video/keyboard interface board
holds an additional 2K of RAM, which can
be mapped into the top 2K of memory at
the flip of a bit in an I/0 port. Each of the
first 1920 bytes corresponds to a character
position on the screen. A reverse video
(black on white) character is selected by
setting the high bit. A Motorola MC6845
chip drives the display and supports
various sizes and speeds of blinking
cursors.

This board also has a 60 Hz clock and
the keyboard interface, both of which
signal interrupts by pulling on the NMI
(non-maskable interrupt) line.

The fourth board contains either 32K or
64K of dynamic RAM, depending upon
which option you order. Bank select cir-
cuitry is provided, allowing any of up to



fifteen 32K pages to occupy the upper half
of active memory. Further memory boards
can be purchased to expand the system to
as much as 512K, but neither TRSDOS nor
CP/M supports more than 64K RAM.

The Software

The Model 1I comes with TRSDOS and
a Microsoft Basic interpreter at no extra
charge. However, since I bought my com-
puter to run CP/M, I rarely boot the Radio
Shack disk.

After researching the available imple-
mentations of the CP/M operating system
for the Model II, I bought CP/M version
2.2 from Pickles & Trout. The BIOS (Basic
1/0 System, the code which must be cus-
tomized to each new machine) in this
package is well thought out. It includes
several practical features, while eschewing
the expensive flash incorporated into CP/
M by many hardware manufacturers.
Contrary to published reports in some
usually reliable periodicals, no hardware
modification is necessary to support CP/
M on the Model I1, and there is no point in
asking a Radio Shack dealer to install the
CP/M “option.”

Perhaps the most useful aspect of this
software is its support of virtual disk
drives. This allows a program on a single-
drive machine to run as though up to four
drives were on-line. When the program
attempts to switch to a new drive, CP/M
displays a message asking the operator to
mount the appropriate disk, then waits for
Enter to be typed.

Another extremely important feature is
a software type-ahead buffer, which allows
keystrokes to accumulate until called for.
Many word processing packages also
incorporate this feature at the application
level, but, unless it is present in the oper-
ating system, keystrokes entered during
disk 1/0 activity can be lost.

P&T CP/M supports both the standard
single density disk format and its own
double density format which provides
600K bytes per volume. This latter is
implemented with 512-byte physical
sectors, and is a great improvement over
the 480K available on a formatted
TRSDOS diskette. Only a double density
disk can be made bootable.

The operating system allows the baud
rate of the serial ports to be selected inde-
pendently. Any of three different hand-
shaking techniques can be specified, to
allow slow devices to request a pause in the
flow of data while they catch up. I connect
a NEC Spinwriter and let CP/M perform
XON/XOFF handshaking; the printer
sends control-S to stop output, and
control-Q to resume.

The console output routine in the BIOS
emulates a CRT terminal by accepting

“characters and placing them into video

memory. Control characters such as car-
riage return, line feed, backspace, and tab
cause the standard display result. Other
control codes are defined to perform func-
tions such as clear screen, line insert/
delete, toggle reverse video mode, toggle
graphics mode, and direct cursor ad-
dressing. A program can also request that
the video RAM be mapped in for access,
allowing near-instantaneous screen update
by word processors.

Besides the standard assembly language
program entry to the BIOS through
location 0, P&T CP/M supports an
alternate entry point at location 40
through which additional services can be
requested. These include configuring the
170 ports, performing serial or parallel I/
O, setting and reading the time of day
clock, and selecting display options such as
whether lines wraparound or the cursor
blinks.

In addition to the usual utilities, P&T
CP/M comes with programs to format
and certify diskettes, configure 1/0 ports,
and select disk seek rate. The IOFREEZE
program allows the operator to set default
attributes, which apply when the system is
booted. AUTOEXEC can be used to select
a command for execution upon every cold
or warm boot. TRS2CPM reads a file from
a TRSDOS disk. FASTCOPY copies one
disk to another, and is optimized to
function well with a single disk machine,
where it fills all of RAM with data before
asking the operator to switch disks.

The major drawback to Pickles & Trout
CP/M is that the source code for the
custom BIOS is not included. Even a
listing would be valuable to the assembly
language programmer trying to make full
use of the hardware. For example, a
program can request that a specific routine
be given control when the counter/timer
ticks, which happens 100 times per second.
This routine must return via the RET
instruction. There is no way to determine
the contents of the user’s registers at the
time of the interrupt, or to modify the PC
before returning, as a debugging routine
might need to do.

Another problem, which may be either a
hardware or software fault, is that acti-
vation of the Reset key when the disk is
active does not completely reset the com-
puter. Typically the display screen fills with
garbage, the disk remains active, and sub-

sequent use of Reset is ineffective. In these
cases, the only way to recover is to power
down the machine for fifteen seconds. This
is especially inconvenient when a lengthy,
disk 170 bound program must be halted.
For those who are handy at connecting
different disk drives, P&T offer versions of
CP/M which support double sided drives,
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for a capacity of 1.2 megabytes per
volume, and versions which work with
Winchester hard disk units.

The Documentation

The TRS-80 Model II comes with an
owner’s manual, which contains brief
operating instructions, a TRSDOS
manual, and a Basic manual. For thirty
dollars you can get a technical reference
manual, which is extremely complete and
well written. It includes fully annotated
schematics for every circuit and a separate
chapter for each board and major com-
ponent, as well as the manufacturers’ data
sheet for the LSI chips. It could be im-
proved only by the addition of a listing of
the boot ROM.

Pickles & Trout CP/M comes with the
usual five manuals from Digital Research.
In addition, a well written user’s manual
introduces the reader to CP/M and details
the additional features provided by the
custom BIOS.

A Personal History

When I first decided to buy a Model 11, I
approached the local Radio Shack Com-
puter Center about the possibility of
leasing, which they were pushing in a news-
paper advertising campaign. It turns out
that the lease program is intended only for
businesses, not for consumers; my appli-
cation was turned down.

1 then did some shopping around to see
what range of prices was available. All the
stores that I visited which carried the
Model II charged the list price of $3890.
The hobbyist magazines, on the other
hand, were full of ads from mail order
houses with prices as low as $3400. I
selected a dealer who is located within a
comfortable drive of the factory in Texas
and sent him my life’s savings; shortly
later, my new computer appeared at the
local airport.

The system worked flawlessly for a
month, but then began to show some flaky
behavior patterns. These were charac-
terized by a failure of the self test upon
power-up or Reset.

In addition, the disk drive head began
squeaking at the six milliseconds step rate,
and I had to increase it to ten and put up
with the meat grinder sound.

Eventually the machine failed so com-
pletely that the power-up sequence ended
with a display of garbage, and I had an
opportunity to investigate Radio Shack’s
claim of readily available service. I took
the machine to the local Computer Center
for maintenance under the terms of the
ninety day warranty.

This first experience with the service
department was extremely frustrating. To



begin, they promised to have my computer
ready in 24 hours, or “48 at the outside.” A
week came and went while it sat unat-
tended in the back of the repair depot
despite daily telephone calls. In ac-
cordance with Murphy’s Law, when they
finally began to run their diagnostic
package, it worked flawlessly, so they
didn’t bother to open the box. Eventually I
retrieved it and spent the rest of the war-
ranty period making regular impact ad-
justments with my shoe.

On the day that the warranty expired, a
hardware-wise friend popped the cover
and immediately spotted the problem. The
bar which holds the boards against the
backplane had too much give, and the
boards were working their way out. Also,
many of the socketed chips were not well
seated. A bit of re-seating eliminated the
flakies, and a spot of lubricating oil on the
disk drive ended the squeaks. (The lubri-
cation procedure is described in the P&T
manual.) If the service technician had been
at all experienced with the Model II, he
would have recognized my symptoms and
done this himself.

Several months later I had cause to
return to the service department when the
machine failed again. I was prepared for
another nightmare, but this time I came
away satisfied. There had been a complete
turnover of service personnel, and the new
technician diagnosed a bad disk interface
board, swapped it for a good one, and
made a variety of mechanical adjustments
in less than two hours while I read science
fiction in the front office. He also ran the
P&T disk certification utility to check out
the new board; TRSDOS has no analogous
program. Although the computer was out
of warranty and my bill was over $100 (of
which $70 was for the board switch), I was
happy with the experience and will not hes-
itate to return if another problem
develops.

In all honesty, I must shoulder some of
the blame for my computer’s failure. For
several months I used it both at home and
at work, and it commuted with me. The
resulting jostling was doubtless the cause
of the loosened boards. The Model I1is not
advertised to be portable, and I have no
doubt that if I had installed it in one spot

and never moved it, it would not have
failed.

Conclusions

The TRS-80 Model II is an excellent
CP/M system for the person who is not
well versed in hardware. To date, it is alone
among inexpensive all-in-one units in
offering a standard 8” disk drive instead of
5'/4” minifloppies.

When purchasing a Model II, the buyer
should ensure that the seller is an autho-
rized Radio Shack dealer, and should get
the dealer’s “authorized dealer number”
for presentation when obtammg service
under warranty. If a Model II is bought
from an unauthorized dealer, the warranty
is voided.

Pickles & Trout CP/M represents one of
the best jobs of customization in the CP/
M domain. The resulting programming
environment is head and shoulders above
the more mundane efforts produced by
many hardware manufacturers in support
of their systems.

CP/M version 2.2 is available for
$185. from Pickles & Trout, P.O. Box
1206, Goleta, CA 93017. O

peripheral such as a disk drive.

Non-maskable mtermpt An 1nterrupt isa 81gn al that stops
the normal program flow and causes execution of a. specific
vectored routine, after which control returns to the original
program. Some interrupts can be disabled: by setting a bit

- mask. A non-maskable mterrupt cannot be stopped..

 Controller chip—Any processor dedxcated to control of a:

_ Handshaking —Communication between a computer and

GLOSSARY

-electron beam.

- Bus—The lines connectmg processors memory, and other
portions of the computer that send or receive data.

‘ ASCII codes The Amencan Standard Code for Informanon
Interchange, which represents alphanumenc characters and
special controls as numbers.
White phosphor—The coating on the msuie of a telev151on
- picture tube which produces a whxte dot when exposed toan .

‘ penpheral or other computer, 1nd1cat1ng whether a dev1ce is
- ready to send or receive data.
W:aparound The continuation of a word from the rlght
- margin of a screen to the left margm of the next line.
Format (verb)—To place outputina predetermmed form or
arrangement. Also, to prepare a disk for data storage e
Source code—A program in human-readat e form before

. compilation or assembly. Source code usua]]y inc ides comments

and meaningful labels. t - :

Assembly language -~ A mnemomc representa tion of machine

~ language. Assembly language uses op codes such as IMP (for

. jump) rather than the actual hex value that represents the
- instruction,

Register—A locanon ina mxcroprocessor tlat is capable of
“holding a value. Used to load and store n*emory, and for
_internal operations.

- Pom—A hardware locatlon used for mput or output of
t mformatmn : t ,

contammg a powerful instruction set.
mterrupts :
on which the computer is based.

Memory Accessrather than requmng mformatlon to be passed
by the CPU.

other programs. In essence, the computer is pullmg itself up by
its bootstraps. ‘

Output.

more memory than it is desxgned for by sw:tchmg between
‘ dxfferent banks of RAM o :

- Z80/ ZSOA One of the more popular microprocessor families,
Interrupt driven—A devx(,e or routmethét operates durmg
CPU—Central processmg unit. This i is the mlcroprocessor

DMA Chip—A chip which can read n memory using Direct k
Bootstrap — A routme that allows the computer to read‘

PIO cth—A ehlp dedlcated to Programmable Input and .

Bank Select Czrcumy —A system allowmg aCPU to address
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512K Bytes Per Digital Cassette

Beta-80 From MECA

Eric VanHorn

Despite the numerous changes in
computer technology, many peoples’ ever-
lasting impression of computers is large,
spinning reel-to-reel tape drives in old
science fiction movies. And despite many
predictions of their demise, tape drives are
alive and well, even in the small computer
industry. MECA makes a number of tape
drives for small computers, among them
the BETA-80 for the TRS-80.

The BETA-80 has little resemblance
to the slow and unreliable cassettes that
most people have used at one time or
another. Its shell is an unobtrusive gray,
sheetmetal box that measures about 8” on
a side and 4” high. The only control is a
rear-mounted on/ off toggle switch with a
front-mounted on/off LED. The
BETA-80 uses digital cassettes that load in
the top of the box.

Interfacing depends on how the
BETA-80 is to be used. The simplest
configuration is to use the tape drive witha
16K Level II TRS-80, in which case a
ribbon cable is plugged in to the edge
connector at the left rear of the keyboard.
Like the TRS-80 disk system, the operat-
ing system automatically boots when the
keyboard is turned on.

The BETA-80 can also be used with
an expansion interface as either a stand-
alone bulk storage device or in conjunction
with a disk drive as disk back-up. This
does, however, require a minor jumper
modification in the expansion box. If you
are squeamish about making any hardware
modifications, MECA will make the
change for you. As a stand alone device,
the BETA-80 automatically loads and
executes the same way it does with the
basic TRS-80. As a backup device, a port
must be addressed using the OUT x,y
command in Basic.

Because of its high speed operation,
the BETA-80 requires digital cassettes. Ina
pinch it will work with regular audio

cassettes, but they will not be reliable. The
cassettes must be formatted, and contain
two tracks with up to 999 256-byte blocks
on each track. This gives a tape capacity of
512K per tape, although tapes can be
formatted for a shorter number of blocks.
Anyone who has had to work with the 56K
capacity of TR S-80 disks can imagine what
a luxury this kind of storage size is.

The primary commands in Basic are:

SAVE (filename) (track)
KILL (filename) (track)
NAMES  (track)

LOAD (filename) (,R)
MERGE (filename) (track)

Filenames are up to 5 characters long. The
track numbers, 0 and 1, are indicated the

beta-86

i
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same way drive numbers are in disk
systems. Save “TEST:1” would save the
file test on track 1.

NAMES is the directory command.
Up to 66 filenames can be saved on each
track, so 132 files can be saved on a tape
without running out of directory space.
Because the directory is stored in RAM,
the directory need not be read every time a
NAMES command is issued. The Direc-
tory is automatically read in on start up
and must only be reread if the tape or
logged-in track is changed.

The BETA-80 operating system also
allows for automatically loading and



executing programs. Load “TEST,R” will
load the program TEST and Run it. This,
among other things, makes it possible to
have menu driven tapes.

The SAVE command also can be used
for file handling. All files are saved as
arrays. The information to be saved is
stored in an array, then simply saved using
the array variable. Even though Level II
Basic only recognizes 2 byte variable
names, the BETA can still use a five byte
file name by only looking at the variable
name and the first 2 bytes of the specified
file name. The OS is “smart enough” to
automatically convert from one to the
other. File array names are all followed by
an asterisk (*). Despite the fact the tape
hardware is slower than a disk system, this
simplified file handling process can
actually make the overall speed faster.

Finally, file merges can be performed
to concatenate Basic programs. This is not
only useful for development work, but
data statements can be merged during
program execution to provide a different

means of doing file handling.

For Basic programmers, this is as far
as you will probably go, but for machine
language programmers, the BETA-80
really shines. By getting out of Basic and
into the operating system, a variety of
versatile and simple instructions allow you
to load, save, merge, and move machine
language instructions. An OS command is
also provided to dump memory. All these
commands can also be used in Basic. The
syntax is similar to that used in Newdos for
accessing utility programs in the operating
system. EX 4000 will execute a machine
language program starting at a memory
location 4000H. In Basic, CMD “EX 4000”
will perform the same function.

Generally, the BETA-80 has been very
reliable. Occasionally there will be a boot
failure, but the system has always booted
on the second try. I have been using
MAXELL Digital Data Tape (about $8
each) and have never had a media problem.
My only real complaint about the hard-
ware is that the tapes can be hard to mount
in the drive.

The software is extremely good —
much better than I expected. Formatting
tapes is slow — it takes about 20 minutes
— but since the storage capacity is so great
this is only a minor inconvenience. The
software includes the OS, a debugger, Star
Trek, and a mailing list program to
demonstrate file handling. I also under-
stand Electric Pencil is available on tape.

My only other complaint is the speed.
The BETA-80 works at 4800 baud, which
is certainly better than 600 baud cassettes,
but I did wonder why they didn’t go ahead
and set it up for 9600 baud. That extra
speed would make a big difference,
particularly when compared to disks.

MECA tape decks are currently
available for TRS-80, Apple, Sorcerer and
S-100 computers, and can be ordered with
an optional printer port. Anyone with one
of the above computers should certainly
consider tape as an alternative or com-
plement to disk systems.

For more information, contact
MECA, 7026 O.W.S. Road, Yucca Valley,
CA 92284 (714) 365-7686. ]

The Poor Man’s Floppy

TC-8 Cassette

Robert C. Kyle

perating System

First came the expansion interface and
disk drives for the TRS-80. Next came the
Exatron Stringy Floppy (ESF) to serve as
the “poor man’s disc.” And now there is
the TC-8 Cassette Operating System
(COS) to serve as the “poor man’s floppy.”

Manufactured by JPC Products Com-
pany of Albuquerque, NM, the TC-8 COS
is sold in kit and and assembled form. The
kit is easy to assemble, and the $30 saving
is well worth the hour or two of effort
required. I would strongly recommend
that anyone in the bifocal days of his life

Robert C. Kyle, 3940 Oakland Ave., South,
Minneapolis, MN 55407.

also acquire and use at least a 3X magni-
fier for identifying the values of the small
parts and examining the soldered connec-
tions. There is an ample supply of solder
in the kit so the only items you need are a
30-watt soldering iron, a pair of small wire
cutters, and a little time end patience. The
unit comes with its own power supply,
connecting cable and utility program
tape. Yes, this device requires 550 hex
bytes of memory to operate.

Nothing needs to be said about the inef-
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ficiency of the TRS-80 cassette
interface. Changing the

recorder to operate and

receive data from the I/0 port increases
the speed of data transfer almost three
times and increases the reliability of the
transfer. The TC-8 COS connects to the



COMPARISON TABLE

EXATRON STRINGY FLOPPY

TC-8 CASSETTE OPERATING SYSTEM

COST §300

Special wafer cassettes w/ continuous loop
4 bytes computer memory used
Programs saved by numbers (1-99)

Booted on power up

Supports 7 units with individual addresses

Supports 7 commands—4 file commands

Data files specified

COST $120 (kit $90)

Standard audio cassettes Continuous loop cassettes available
550 hex bytes computer memory used

Eight character ‘‘names’’ allowed for saved programs

Load short utility program (approximately 15 seconds) Dis-
connect recorder and plug into unit

Supports 2 recorders with individual addresses

Supports 21 commands—4 file commands

Data files not specified

Requires special Data program (1K)
SAVE and LOAD speed approximately 1K/second

Included in utility program
SAVE and LOAD speed approximately 1K/second

I/0 port with the included cable.

I had a bit of difficulty loading the
utility program tape, but after 15 minutes
of fiddling with the volume control on the
recorder I got the program loaded. The
TRS-80 format tape of that same program
now loads in slightly less than 15 seconds.
The original program tape is in three
parts; the MONITOR, the full UTILITY
and the modified UTILITY which is a
short version of the full UTILITY. The
modifed UTILITY and the full UTILITY
programs are loaded as one program. The
short version has its own starting address.
If your memory is precious and you need
every byte you can lay your hands on then
just type KILL and ENTER and you have
your TRS-80 back to its old self again.
Even though you KILL the utility pro-
gram, you still leave the debounce pro-
gram in high memory (45 bytes).

The utility program supports 21 com-
mands, four of which are file commands
(OPEN, CLOSE, INPUT#, PRINT#).
Basic programs are saved and loaded
under the SAVE and LOAD commands.
The SAVE command must be accom-
panied by a “filename,” which can be any
group of eight or less alphanumeric char-
acters. This means that all of your pro-
grams can have real names which are
recognized by the computer. The LOAD
command does not require a filename, but
if there is one, the program will search for
it on the tape while listing the names of all
the other programs it cncounters. For
example, let’s say you have a game tape
(TC-8 format) with BLACKJAK,
POKER, CRAPS, and STARTREK pro-
grams stored. If you type LOAD
“CRAPS” and ENTER (assuming you are
starting at the beginning of the tape) your
screen would look like

LOAD“CRAPS”
$BLACKIJAK
READY

$POKER  $CRAPS

which would mean that the CRAPS pro-
gram was loaded and ready to run. You
could also type RUN “CRAPS” which
would enable the program to be loaded
and executed immediately.

What if you have a TC-8 format tape
and don’t know what’s on it? Easy: just
load it in the recorder and type LOADN.
On the screen will be printed all the pro-
gram names that are on the tape, but the
programs will not be loaded. To exit the
LOADN function just hit the BREAK key.
System tapes are stored and loaded under
the PUT and GET commands. Since they
will only work with system tapes you can
store system and Basic programs on the
same tape. The “$” signifies a Basic pro-
gram and the “%” is used for the system
programs. If you GET or PUT a Basic
program or SAVE or LOAD a system
program you will get an SN ERROR mes-
sage.

The TC-8 COS supports two recorders
which can be addressed separately. The
default is to recorder 1.

On power up MEMORY SIZE? is
answered with 31400 and the utility pro-
gram is entered under a standard
SYSTEM procedure. The full program is
executed by typing the / ENTER at the
second ?*. If you want the short version
just type /32150 and the screen will show
BOOT READY. At this point you unplug
the recorder from the TRS-80 cassette
port and plug it into the TC-8 unit. If you
have many programs to convert to the
TC-8 format I would suggest you buy, beg,
or borrow another recorder, connect it
permanently to the TC-8 unit and leave
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the original recorder connected to the
TRS-80 cassette port. That way there will
be less wear and tear on the plugs and
cord. Be sure to buy another cassette con-
necting cord for the second recorder. It is
not necessary that your second recorder
be a CTR-80 since the TC-8 supports a
RESET command which frees the rewind
and fast foward on any recorder that has
these functions tied to the motor control
jack. When the RESET command is used,
the recorder motor remains on until you
hit the BREAK key.

File management is similar to disk
except that files cannot have names. The
user controls the name by making it the
first entry he writes to the file. Only one
file can be OPEN at a time so there is no
interchange between files directly. This
can be handled through software sub-
routines.

The TC-8 COS stands up to comparison
with the ESF admirably. If one considers
the $90 kit price, the comparison becomes
weighted excessively in favor of the TC-8.
Therefore the comparison of features is
based on the assembled price ($120) of the
TC-8, which is about one half the cost of
an ESF unit.

The manual accompanying the unit is
excellent and the company is very recep-
tive to any comments, suggestions, or
complaints you have. Their address is JPC
Products Company, 12021 Paisano Ct.,
Albuquerque, NM 87112. (505) 294-
4623. O




Exatron’s “Stringy Floppy” for the TRS-80

Fred Blechman

Even though I saw it advertised
several times and read about it in two
articles, I had no interest in the Stringy
Floppy until I got my hands on one..Now
I'm a believer! I’'m not sure if the ads were
too general, or the articles too technical, or
that there’s nothing like having the real
thing and using it to really know what it
can do.

Cassette Systems

Let’s talk for a moment about the
difference between cassette systems and
disk systems. Cassettes are relatively slow.
The TRS-80 Level I operates at about 500
baud — that’sapproximately 62 characters
per second when loading a program onto a
cassette from the computer, or loading a
program from the cassette into computer
memory. Cassette tapes are tricky to load,
with head alignment problems, speed
variations, tape variations, dropout, tape
wrinkles, oxide flaking and such. You
really have to CSAVE and verify at least
twice for reliability. External DATA
handling is too slow for most practical
purposes. Changing programs requires
making new copies, rewinding and then
verifying with CLOAD? — just too time-
consuming. However, cassette recorders
are inexpensive. The tape cassettes are
cheap (about 75¢) and are really great for
“archival storage” — information you're
going to keep for a long time and you're
not going to use every day.

Disk Systems

Now look at a disk system. They’re
fast and wonderful — great for DATA
handling, and extremely fast for loading
and saving. But they’re expensive! An
Expansion Interface, with an additional
16K memory (which you almost have to
get, since the disk operating system uses
12K all by itself — and with a 16K
machine, that would only leave you with
4K) costs $448 from Radio Shack. The
disk drive is another $449 — for a total of

Fred Blechman, KGUGT, 7217 Bernadine Ave.,
Canoga Park, CA 91307.

$937 (perhaps less if you have another
source or use non-Radio Shack devices).
The blank disks are about $5 each. And the
disk system is also complicated, creating
new problems for those who are not willing
to spend the time and effort to learn it.

The Stringy Floppy

Now there’s another alternative,
Exatron’s Stringy Floppy for $300— a
“poor man’s disk.”

Let me tell you some of the advan-

tages. It’s fast. (I mean fast for me. Maybe
not fast for you people from disk-land.) It
runs at 7200 baud, which is 14 times faster
than the Level II cassette. Actually, it’s
14.4 times faster. That’s about 900
characters per second as compared to
around 62 characters for Level II cassettes.

You don’t need an Expansion Inter-
face. The Stringy Floppy plugs right into
the wall socket for AC power (no power
stolen from TRS-80). It plugs right into the
keyboard expansion slot, and has an extra
connector to share the expansion port if
you've got something already plugged into
it.

You can put up to seven Stringy
Floppies in daisy-chain fashion on one
system, address them individually, and
have them talk to each other — as
compared to the normal maximum of four
disk drives.

Automatic Keyboard Debounce

None of Exatron’s literature or
advertisements even mention what I'm
about to tell you. When I discovered this I
called up Bob Howell, Sr., the President of
Exatron, long-distance to confirm it. He
said, “Oh, yes, the Stringy Floppy auto-
matically debounces the keyboard. I guess
we should mention that . . .”

The Stringy Floppy requires no RAM
memory from the TRS-80! It has its own
EPROM — erasable programmable read-
only memory. While it utilizes space in
some operating system areas, it does not
interfere  with  normally accessible
memory.

It’s self-verifying on loading and
saving. When you tell the Stringy to save a

16

program, it puts the program on tape, then
goes back and checks every single byte. So
you don’t have to make two copies of
everything, then rewind and CLOAD?
verify.

Wafers

The Stringy Floppy uses little
“wafers,” $2 each, and smaller than a
business card. In fact, I store my wafers in
the jackets of plastic business card holders.
Each can hold over 48 thousand bytes. Not
bad for something this small. It’sonly 3/ 16
of an inch thick, and looking down from
the top it’s 2% inches by 1! inches.

Inside, the wafer is a continuous loop
of 1/16 inch wide tape — so narrow it
looks like a string, hence the name “Stringy
Floppy.”

The wafers come in four different
lengths: 5 feet, 10 feet, 20 feet and 50 feet.
Just remember the numbers 4-5-6 and it’s
easy. A 4K wafer — that is, it will hold 4000
bytes — is 5 feet long and runs around its
whole length in 6 seconds; 4K, 5 feet, 6
seconds. Now if you extrapolate that, 8K
uses a 10 foot wafer and runs 12 seconds;
16K uses a 20 foot wafer that runs 24
seconds; and 40K fits on a 50 foot wafer
that runs 60 seconds. Actually, I’ve found
the 50 foot wafers really hold over 48K, so
either the tapes are longer than marked, or
the byte density is somewhat higher than
4K on 5 feet. (The $2 price is the same for
all lengths.) Somewhere on it there’s a little
metal foil about %4 inch long, to indicate
the end-of-tape/beginning-of-tape loca-
tion to a pickup in the tape drive.

On top of each new wafer is a small 14
inch diameter silver paper reflective disk. If
this is removed, or covered over with black
paper, the Stringy Floppy will not record.
In other words, if you want to protect a
program on the wafer from being recorded
over, remove or cover the silver disk. This
wafer would then be called “write-
protected.” This is like removing the
break-away tabs at the back of a cassette.

Other Things

The Stringy Floppy is fast enough to
make DATA handling practical. An



internal buffer spits out 256 bytes of
DATA about every second, just like that,
into your computer memory — or from the
computer to a DATA tape.

You can also load and save machine
language programs, and a monitor
program is available for machine language
geniuses. (As for me, I've got my hands
full with just Basic.) Incidentally, the
Stringy Floppy does not interfere in any
way with your regular cassette operation
— you can CSAVE and CLOAD just
exactly as you did before.

Installation

The actual unit is four inches wide, six
inches deep and only two and a half inches
high, and weighs about two pounds. The
black and gray metal and plastic cabinet is
a perfect match for the TRS-80. That’s all
there is to the installation. The wafer just
pushes into the slot on the front of the unit.
There are no controls on it; just two light-
emitting diodes, one to show that the drive
motor is operating, the other to tell you
when it’s writing on tape.

Using The Stringy

Use of the unit is simplicity itself,
When it’s connected and the computer is
turned on, the display will show
MEMORY SIZE? If you need to reserve
memory for some other use -— printer
driver or whatever — type in the number
you need in the normal fashion. When you
press ENTER youw’ll be in Basic with a
READY on the screen. Type in SYSTEM
and press ENTER, then typein /12345 and
press ENTER. The screen will now come
up with:

EXATRON STRINGY FLOPPY

VERSION 3.2
and READY. You’re in Basic and your
keyboard is debounced! Check your
memory with ZMEM and you’ll get the
same number you would without the
Stringy Floppy on line (15572 for 16K unit
with no memory reserved).

New Commands

You have three new commands when
you’ve done this (see Table I). @ NEW (and
you can use an upper or lower case @!),

@SAVE and @LOAD. These commands
can be entered from the keyboard or can
actually be placed in Basic programs.
The @NEW command initializes and
verifies the wafer by turning on the drive
motor (right LED goes on) and searching
the tape for the beginning-of-tape foil.
When a sensor spots the silver foil on the
tape, the left LED goes on and the Stringy
writes on the wafer tape with a special
code. The tape is a continuous loop — it
pulls out of the center, goes past the

@NEW(n)
(n) Optional.

— Verifies Ability of Tape to Hold Bits Along Entire Unused Portion.

@SAVE(n) — Writes Numbered Program and Verifies Each Byte. (n) Required.

& Checksum Verified.

@LOAD(n) — Loads Next (If No (n)) or Specified Program Into Memory With Parity

(Note: @ May Be Shifted or Unshifted)

Table I. Stringy Floppy Commands

SECONDS TO LOAD

e e

500 BAUD)|(7200BAUD
TRS232 Printer Driver 1734 32 21
Telephone Toll-Charge 2853 48 3
Simplified Bookkeeping 3163 54 3
Telephone Dialer/ Timer 5139 86 6
Distributor Records - Amway 7687 127 10
Order Verification - Amway 10417 171 14

Table II. Loading Time Comparisons

recording/ playback head, and then winds
around the outside of the tape pancake,
like the common 8-track music tapes you
have in your car or home. You don’t ever
have to rewind — in fact, you can’t. As
soon as the beginning-of-tape foil is
located, the left LED goes out, the unit

continues running, reading and verifying
every non-byte on the entire tape! This
assures you that the tape has no dropouts,
snags, wrinkles or other nasty things.

Meanwhile, the screen says
“ERASING . . . ” (Shouldn’t it say
“VERIFYING”?) When the tape has been
completely verified, the number of avail-
able bytes on the tape appears on the
screen, followed by “DONE.”

Saving A Program

The @SAVE command is similar to
the cassette CSAVE command, and must
be followed with a number from 1 to 99.
99? Yes, you can save up to 99 numbered
programs on a single wafer. (You can do
the same sort of thing on a cassette — in
Level 11, anyway — but who bothers? It
takes so long for the tape, running at
normal speed, to find the numbered
program that everyone I know uses the
tape counter and fast-forward manually.)

You must give the program a number,
starting with “1” for the first program. The
drive moves the tape forward until it finds
the next available space. If you already
have, say, two programs on that wafer, you
would command @SAVE3. Once the tape
has moved to the next available space, the
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record head writes the program, then the
tape continues around and verifies with the
computer every byte of the newly-written
program before stopping.

In one operation you have accom-
plished what you usually do with a
CSAVE, rewinding and a CLOAD? using
a cassette.

Loading a Program

The @LOAD command is like the
cassette CLOAD. If you don’t follow with
a number, it will load in the next program
on the wafer. Give it a number, like
@LOAD3, and it will seek and load that
specific program only. Give it a number
not existing on the tape and it will seek
endlessly. (This wastes time but it is not
otherwise harmful.)

The BREAK key stops the Stringy
Floppy at any time.

You verify the loading two ways. The
screen says “READING . . . ” during
foading and follows with “DONE” when
completed. If there’s an error, a “CHECK-
SUM ERROR” or “PARITY ERROR”
will appear on the screen — rare, in my
experience, and not likely to occur if you
try again. The second verification of a
good load is to LIST the program. I've
never had a bad load when the screen said
“DONE.” What a pleasure compared to
cassette loading in Level IL.)

Timing Comparisons

Getting down to the nitty-gritty, I
have a chart that shows the timing



comparisons in loading several programs I
use frequently (see Table II). The Amway
Products Distributor Records program
contains over 270 DATA statements (one
for each of my distributors) and it needs to
be updated every month. This used to bea
real bother with cassettes, since every
change required making a new cassette
copy of the program, CSAVEd and
verified twice. Each CSAVE or CLOAD?
took over 4 minutes plus rewinding time.
With the Stringy Floppy it takes under 45
seconds to @SAVE and verify —and I only
have to do it once. That’s over 16 minutes
for cassette, versus under 45 seconds with
the Stringy Floppy.

The Telephone Dialer Program is
another example of how speed can be
important. It offers the convenience of
dialing numbers stored in memory — but
can take several minutes to load if you have
a lot of names in memory. With 67 names
in memory it takes 86 seconds to load from
a cassette, but only 6 seconds with the
Stringy Floppy. Obviously, it gets used
more often now than before I had a
Stringy.

Data Handling

Some programs require data be stored
outside of the regular program itself.
Inventory, mailing lists, accounts receiv-
able and many other data bases are usually
handled this way. With cassettes it’s a
bummer. Loading external data into a
program from a cassette, can take 30
minutes or more, since it’s usually done
line-by-line.

However, a special data I/ O program
is supplied for the Stringy Floppy. It lets
you operate on 256 bytes at a time, with no
serious loss of speed. The program

Table 111. Data IO Commands

@OPEN(n) — Open Specified Data File

@PRINT — Records Data on Wafer Tape
@INPUT -— Reads Data Into Memory
@CLOSE — Closes Data File

(Note: @ May Be Shifted or Unshifted)

occupies less than 1K and loads quickly
from a wafer (taking about one-second to
load).

Thedata I/ O wafer gives you four new
Basic commands (see Table III). These are

similar to cassette or disk file commands,
and can be directed to any of up to seven
Stringy Floppies on line. The special [/O
commands are normally imbedded in
Basic programs.

For example, 1 have an order
checking program I use almost daily in my
Amway business. It holds 260 DATA
statements which are loaded into a two-
dimensional, 6-column by 260-row array
with READ statements in the program.
Because the resident DATA statements
take up about 6500 bytes of my 16K
memory, I'm limited to 260 stock numbers
and prices. Once the data items are loaded
into the array by the program, the data is
just occupying memory for no purpose. I
found I could use a data cassette, but it
took almost 30 minutes to load the data
into the program. However, using the
Stringy Floppy data I/ O program, reading
the data into the array from a wafer takes
only 45 seconds and frees 6500 bytes of
memory — which allows me to put almost
500 stock numbers and prices in an array
instead of 260! Now that’s what I call an
improvement.

Machine Language

You can also @SAVE machine lan-
guage programs if you know the starting
address and byte length. An autostart
address is optional. A monitor wafer is
available for machine language debugging;
it includes a memory relocator and
separate manual. Level III Basic is also
available on a wafer.

Manual

Although I've had no experience with
disks or exotic peripherals, I followed the
user’s manual easily. It’s so very explicit,
with examples and explanation of error
messages. It even has a selection on
Assembly Language Operations for those
of you who understand that stuff. And for
the hardware types, a parts layout and
complete schematic are also included.

Guarantee

Exatron sells the units with a 30-day
unconditional moneyback guarantee.
Besides the TRS-80, Stringy Floppies
are available for the SS-50 and S-100
busses as well. The cost for the TRS-80
version is $300, with the other units
comparable.

Exatron doesn’t have any dealers, so
you’ll have to contact them directly.
Their address is 181 Commercial St.,
Sunnyvale, CA 94086, and they have a
hot-line toll-free number: (800) 538-
8559, except in California, where the
number is (408) 737-7111. O
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Winning the Battle Against Slow Computing

Floppy Disk Systems

Ken Knecht

I just got my first disk drive for my
TRS-80 and I'm very happy with it. Ran
perfectly ever since | unpacked it.

I'd been using Level || BASIC and
was anxious to have the much faster
saving and loading of programs with
the disk, and since | write business
programs for part of my livelihood | was
anxious to try those | had written while
waiting for the disk.

I've previously used MITS 4.0 disk
BASIC and will first give a few com-
parisons. Incidentally, this is version
2.1 of the TRS-80 DOS (TRSDOS).

Comparisons

A random record is 128 bytes iong in
MITS, 255 in TRS. The maximum
number of records that can be stored
onadisk in MITS is 2046, 329 on a TRS
disk (remember though, the TRS rec-
ords are essentially twice as long). You
can store 255 files on a MITS disk, 48 on
a TRS disk.

It’s obvious that the TRS-80 disk will
hold much less data, roughly 1/3 as
much. Thetotal capacity of a MITS disk
is 250K bytes, a TRS-80 55K or 85K
bytes. We'll discuss this “or” later.

I'll have to admit I'd sure like more
disk storage for some programs, for
instance when | have to keep a very
large data-base on line, but in most
other programs | find | have more than
enough room. For one program | find
I'll need four drives, and would like to
use one more, but TRSDOS will only
handle 4 drives. Perhaps later on we'll
have a dual density drive available, or
full size floppies, or whatever, to
choose from.

The disk drive runs much more
quietly than does the MITS; no fan and
the head loads very gently. You can’t
hear the motor run unless you listen for

Ken Knecht, 1890 W. Colorado St., Yuma, AZ.

it. Also, the motor only runs when the
drive is being used, not all the time.

Storage Capacity

I mentioned earlier that the total disk
storage area was 55K or 85K bytes.
Well, if the disk is in drive 0 it has 55K
bytes of storage, in drives 1, 2 and 3 it
has 85K bytes. The reason for thisis the
DOS system keeps most of its utility
programs and the extensions to Level |l
BASIC on the disk until needed. Thus
30K of disk space is pre-empted by this
software. This disk must beindrive 0 to
use the system. I’'m wondering if all the
extensions to Level 1| BASIC might not
run with a blankdisk in drive 0 after disk
BASIC is loaded. | can't try this until |
get my second drive and can FORMAT
a disk.

Now you are probably wondering if
you are going to be stuck with only one
usable disk if you only have one drive.
No problem, you can copy this
software onto another disk quickly and
easily, thus making as many drive 0
disks as you wish. Yes, you can copy a
disk even if you only have one drive!

| wish that the records were 128
bytes, as in MITS disk BASIC, instead
of 255 bytes. Note 255, so you can't fit
in two 128 byte records. This means I'll
have to do a lot of rewriting to use my
old MITS programs using random disk
files on the TRS-80. Rats!

The Basic

However, the disk BASIC is very
much like that of MITS, almost all
BASIC commands are the same, with
the TRS missing a few present in MITS
disk BASIC, such as SWAP, RENUM,
ERASE, WAIT and possibly a few more.
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The only one | really miss is RENUM,
and that is available on tape as a
System program. So if you are used to
MITS BASIC you will find the
changeover an easy one. | suspect it
would be from most other BASICs as
well, as the dialects aren’t all that
different. If you write your programs in
modules to be loaded off disk as
required, as | do, then you can general-
ly use CLEAR to replace ERASE.

Two commands conspicuous by
their absence in the TRS disk BASIC
are MOUNT and UNLOAD. Nope, no
equivalent either. Just put the disk in
the drive and go, orpullitoutwhenyou
wish. Of course, don't remove the disk
if the LED on the drive door is on,
indicating it is reading or writing. So
much for MITS. On to the DOS. Now it
gets interesting.

The Disk Operating System

The DOS is more like you'd expect a
DOS to be. That is, like a micro version
of a big computer’s operating system.
And that's what it is. BASIC is just one
of the programsit calls. There are many
other interesting programs and
features as well.

The TRSDOS permits file protection
— at three levels. You can protect a file
to be available in any of the following
categories, with or without a password.

Execute

Read, execute

Write, read, execute
Rename, write, read, execute
Total Access

You always have total access with
your password. Of course if you forget
the password you have problems. But
each disk also has a password, allow-
ing you to change the file passwords if



you know the disk password.

Of course you can change the pass-
words and protection whenever you
wish. You can also make a file invis-
ible to a normal DIR (file name listing)
if you wish. This DOS command is
ATTRIB with the various options.

You can use the DOS command
APPEND with the names of the two
files to add one sequential file to the
end of another. This is very useful to
extend a sequential file without having
to write a subroutine to re-record it.

Then there's the DOS DIR mentioned
earlier. This is like FILES in MITS disk
BASIC only more so.

DIR prints out all visible BASIC file
names (remember the invisible files
under protection?). If you add S (DIR:
(S)) then it also displays System files.
An | gets you all invisible and non-
system files. An A gives you the disk
allocation for the files displayed. So
DIR : (S,1,A) gives you everything.

Notice two things, the disk drive
number in all cases is optional and
spaces, especially in DOS commands,
are critical. Even in BASIC some are
critical. Forexample, FIELD3,128ASC$
is illegal, it has to be FIELD3,128 AS C$
because ASC is a reserved word.
Earlier versions of MITS disk BASIC
had this problem too, but not 4.0.

You might have noticed the Systems
files | mentioned. These are machine
language program files, used by DOS
or user generated.

The following is a list of more DOS
(not BASIC) commands:

The DUMP command permits loading
a file located in a consecutive series of
memory locations, for example a
machine language program. You also
specify the loading address for when
the file is read.

FRE lists the free disk space on all used
drives in terms of files available and
granules (1.25K bytes, or 1/2 track) by
drive number.

LIB lists all available DOS commands
in that version.

LOAD loads a machine language
program file into memory. This is
different than the disk BASIC LOAD.

PROT changes file and disk
passwords. It permits changing all the
passwords to one, or to remove the
passwords, or change the disk
password (all only if you know the disk
password).

RENAME permits changing a file
name. This does not affect that file's
password or protection.

VERIFY(ON) causes DOS to verify all

BASIC disk write operations. That is,
read them after they have been written
to be sure they were recorded properly.
The DOS system disk writes do this
automatically. The default is
VERIFY(OFF).

TAPEDISK is a DOS utility program
which allows loading Radio Shack (and
other?) System tapes into RAM, then
into a file on disk. Programs must load
after 54F4 hex in memory. Which
eliminates most programs.

DISKDUMP/BAS is a BASIC program
(run under BASIC, not DOS) which
permits you to make a sector by sector
examination of any specified user file.
It prints out each sector in hex, then
with corresponding ASCIl code, if
printable. This shows how data is
stored on the disk. Educational.

CLOCK turns the clock and display on
and off; itis displayed in the upper right
corner of the CRT screen. The DOS
commands to set the time and date are
TIME and DATE. The clock and date
can be read (and printed) under BASIC
with RIGHTS$(TIMESS$,8) for the time
and LEFT$(TIMES$,8) for the date.

TRACE turns on or off a display next to
the clock showing the program counter
contents in hex. | haven't figured out a
use for this yet. This is different than
the BASIC TRACE command.

AUTO is another DOS routine. This
forces the DOS to load any DOS
program upon power on. This could be
used to load BASIC automatically
when you turn on the computer. It can't
force a BASIC program load because
BASIC hasn’'t been loaded yet. Only
one argument allowed.

BACKUP is the DOS program used to
copy disks. It will aiso copy itself, and
can copy with only one drive. It
automatically FORMATSs (initializes)
diskettes if this has not already been
done. It will only copy to a disk with no
data stored on it. Therefore you must
bulk erase a disk before you copy to it.
That makes it pretty difficult to erase a
disk by mistake.

When BACKUP runs it tells you which
track it's FORMATIing as it does, then
tells you as it reads and verifies each
sector, then the copy routine begins.
DOS tells you as it loads each track into
RAM for a one drive BACKUP. it loads
as much data from the disk as it has
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room for in RAM, then requests you to
change disks, then puts the data into
the same tracks on the blank disk, and
so on. Runs pretty fast too, only a few
minutes and disk changes for a single
drive BACKUP. MITS takes 30 minutes
for a two disk drive copy.

COPY records a file under anew name,
retaining the old file under the old
name. Passwords and protection re-
main the same.

FORMAT initializes the disk. You can’t
FORMAT with only onedrive, butifyou
only have one drive you need to use
BACKUP to copy the 30K bytes of
software you need to keep on the drive
0 disk anyway, so this is no loss.
BACKUP does its own FORMAT.
FORMAT takes less than a minute, not
7 minutes like MITS DOS.

The last program is a DEBUG, called by
DOS. This is a pretty standard
debugger; it permits you to display (in
hex or ASCII), or modify, any address
in memory, load a register pair, display
registers, display memory sections in
full screen, set up to two breakpoints,
and single step or single step with
CALLs completed.

File names are the usual 8 charac-
ters, but you can add up to three char-
acters as an extension: thus STAR-
TREK or STARTREK/ONE or
STARTREK/#1, etc. Nice for different
versions of the same program.

Another nice feature, drive numbers
are optional. If you LOAD a program in
DOS or BASIC without a drive number
all drives will be searched until the
program is found. Watch out for the
same file name on several disks. Also, if
you SAVE a program with no drive
number specified it will be saved on the
first disk found with enough room to
hold the file.

Of course you can return to DOS
from BASIC at any time. Just type
CMD"S"”. To get to BASIC type BASIC
to the DOS READY.

Disks are dated when they are
initialized or copied. The date shows
up when you use DIR.

Some Closing Thoughts

A few moreinteresting items | should
mention. When you return to DOS from
BASIC you lose the program you had
stored in memory. A bitinconvenient at
times as you always have to remember
to SAVE a new program before you
leave BASIC, even if only for a DIR. Of
course this also means you can't use
some of the more useful (to a program)
DOS commands in a program like
APPEND, FRE and RENAME.

Another thing you should note, the
minimum length of a random or se-



quential file is one granule (1.25K bytes
or 1/2 track). Thus one record random
files are very wasteful, as are short
sequential files.

When you FORMAT a disk you are
notified of any bad tracks on the disk.
These are locked out automatically.
You are also given the option of locking
out other tracks, and FORMATing or
not these locked out tracks as well.

If you use the reset button on the
computer you lose any program in
RAM.

Power up is very easy, it's all
automatic. Just put a DOS disk in drive

0 and turn the system on. | use a power
strip to provide power for everything
and use its on/off switch. The disk LED
goes on for a few seconds and you get
DOS READY before the monitor has
warmed up. Noloader programs to fool
with or switches to flip or buttons to
push.

You can also use your Level | BASIC
and Systems tapes in two ways without
going to the trouble of disconnecting
the expansion module. Ask for BASIC2
instead of BASIC when you get DOS
READY. Push the reset button on the

computer to return to DOS. You can
also get Level Il BASIC when you
power up if you hold down the BREAK
key when you turn the computer on.

I’d recommend you purchase 16K of
RAM in the expansion module for a
total of 32K. With 10K of RAM used by
DOS and disk BASIC the 6K left is not
very much.

Incidentally, the DOS disk is free
with the purchase of the disk drive:
MITS charges an extra $200. Radio
Shack gets $5.98 for additional blank
disks, | can generally find them
elsewhere at $3.50. ]

Percom Doubler Il and DOSPLUS
A Winning Combination for Double Density

on the TRS-80

Ronald H. Bobo

Apparently, the amount of software in
one’s possession expands to fill the storage
media available. As the proud possessor
of over 70 disks full of software, 1 recently
decided that the time had come to make
some changes.

As the owner of a TRS-80 Model I, 1
had three choices for stotage: tape, floppy
disks or hard disk. Since I was already
using a pair of mini-floppies, and hard disk
drives were out of my price range, another
solution was needed.

That solution turned out to be a double-
density disk controller.

Without getting technical, I will say that
double density pertains not to the number
of tracks on a disk but, rather, to the way
those tracks are formatted and the manner
in which information is recorded on them.
Whether you now run a 35, 40, 77 or 80
track drive makes no difference; after
adding double density, the number of tracks
will remain the same, but more data will
be packed into those tracks. Actually, the
disk capacity is not really doubled; an
increase of about 70% is what should be
expected.

After reading advertisements for the
Doubler 1I from the Percom Data Com-
pany of Garland, TX, I bought one from

Ronald H. Bobo, 3246 Gravois, St. Louis,
MO 63118.

my local dealer. The cost for the com-
plete package, which also contains a disk
operating system, was $169.95.

The Doubler II consists of a small print-
ed circuit board containing a double-
density controller and supporting chips,
including an external data separator. The
data separator corrects a design defic-
iency in the TRS-80 Model I which leads
to CRC errors and locked out tracks when
formatting the innermost tracks of disk.

The Doubler consists of a small printed
circuit board containing a double-density
controller and supporting chips, including
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an external data separator. The data
separator corrects a design deficiency in
the TRS-80 Model I which leads to CRC
errors and locked out tracks when format-
ting the innermost tracks of disk.

The board also contains one empty 40-
pin IC socket. Installation is simple and
well documented. Simply remove the
bottom cover from the expansion interface
and locate the existing disk controller chip.
Carefully remove this from its socket and
install it in the empty socket on the Doubler
board, taking care that Pin 1 (on the end
with the notch) facesin the same direction
as the other 40-pin chip. Now, plug the
board into the socket in the interface,
again making sure the orientation is
correct.

A word of caution: if your expansion
interface isstill in warranty, opening it will
void that warranty.

On bootup, the controller determines
whether the disk is single or double density
and automatically selects the correct mode.
As with nearly everything, there is an
exception to this, the LDOS operating
system, which will be covered later.

The LNDoubler

LNW Research of Irvine, CA, also
manufactures a double density controller.
The LNDoubler is priced at $175 and



includes a copy of the DOSPLUS 3.3D
operating system from Micro Systems Soft-
ware.

Micro Systems Software has run full-
page ads in most of the computer magazines
offering a reward of $100 to anyone who
finds a bug in the system. I can attest to
the fact that this is a bonafide offer, since I
found one! I reported it by phone, and
several days later received a check. The
bug, of course, has now been fixed.

Reports from owners of two different
systems using the LNDoubler indicate that
it will format some disks which have been
rejected by the Percom unit. The LNW
unit also has an onboard data separator.

DBLDOS

Percom’s Doubler comes with a disk
containing DBLDOS. For many months,
DBLDOS and OS-80 (also from Percom)
were the only double-density operating
systems available for the Model I. Others
are now available.

DBLDOS is a bare-bones system. Appar-
ently similar to both TRSDOS 2.1 and
NEWDOS+, it is adequate for getting
started, but most people will probably wish
to upgrade to a more powerful system.

Although DBLDOS has provisions for
transferring programs between single- and
double-density disks, it cannot read a single-
density directory. When you begin to
transfer your files to double density, you
had better know what is on the disk.

Percom and other sources are now selling
patch programs called Doublezaps which
modify the NEWDOS-80 and VTOS 4.0
operating systems for double density com-
patability. Since I had been almost exclu-
sively a NEWDOS-80 user, I was very much
interested in this patch.

After observing it, I was somewhat
disappointed. While orders of magnitude
better than DBLDOS, the patched NEW-
DOS-80is not compatible with single-density
disks. It will read a single-density directory,
which is an improvement, but any program
to be run must first be transferred to a
double-density disk. Some of the excellent
copy routines of NEWDOS-80 were lost,
when the original format routine was
disabled and a double-density formatter
substituted.

NEWDOS-80

Later, the opportunity arose to examine
a NEWDOS-80 which had been patched
with Doublezap I1. A more expensive patch,
this one includes a utility program called
ADR/CMD for automatic density recog-
nition. This allows you to have either single-
or double-density disks in drives other than
0, which contains the double density system
disk.

This appears to be a great improvement
over the original Doublezap. The special
NEWDOS-80 copy routines appear to be
intact, and transferring files between single-
and double-density disks is much simpli-
fied.

Making a backup, however, has to be
done in two steps. First the disk must be
formatted using a utility called DBLFMT/
CMD. It is then copied using the NFMT
option which, of course, is No Format. At
some point in this operation, another utility,

FIXBOOT/CMD must be run to apply the .

proper Boot sector to the backed-up disk.

While these patched programs do work,
1 am sure that NEWDOS-80 Version 2.0,
which should be available by the time you
read this, will be much better. Apparat is
apparently doing a complete rewrite on
the DOS and, as a bonus, Model I and
Model ITII owners will be able to exchange
files if both are using their respective
versions of NEWDOS-80 2.0.

I have had no chance to observe the
patch VTOS 4.0, so will reserve comment.

Both DBLDOS and the patched NEW-
DOS-80 will abort a format if five tracks
are locked out. Since few of my disks are
certified for double density, this happened
several times.

In particular, the Doublezap II for
NEWDOS-80 would not format anything
in its original configuration. The format
routine used puts a pattern of 6DB6’s on
the disk sectors. This is a worst-case pattern
for double density. DBLFMT/CMD would
not format any disk I had, including those
rated for double density, until a zap was
applied which changed the formatting
pattern to the more common E5.

After installing the Doubler II, I tried
again with the 6DB6 pattern. It formatted
and verified 40 tracks on everything but a
very cheap, unbranded diskette. Even this
could be formatted with 35 tracks.

Two of the later entries in the double
density disk operating system field are LDOS
and DOSPLUS.

LDOS

Some purchasers of LDOS were in for a
surprise. Advertising for this close relative
of VTOS 4 claims to support double density,
and perhaps it does if one owns a Lobo
expansion interface. (The DOS was orig-
inally marketed by Lobo Drives Interna-
tional of Goleta, CA. A separate organiza-
tion, Logical Systems, has now been set up
for this purpose.) Owners of the Radio
Shack interface, however, found it necessary
to obtain an additional driver program-in

order to activate the double density mode.

Activation is somewhat cumbersome,
requiring that the system be booted in
single density after which the driver may
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be loaded in one of two ways and, after
this ritual is complete, one may switch a
double-density diskette into Drive 0.

Once activated the system will read both
single- and double-density diskettes auto-
matically.

Perhaps it is not entirely fair to call
LDOS a close relative of VTOS, since

' SOFTWARE PROFILE

‘Name: DOSPLUS 3.4D
Type: Disk Operating System
System: TRS-80 Model I or 111

- Format: Disk :

‘ Language: Machine Language
Summary: Impressive and useful

- Price: $99.95 k

Manufacturer
Micro Systems Software, Inc.
- Hollywood, FL.

many improvements are said to have been
made. With the skimpy VTOS documen-
tation, who knew what capabilities that
system had, anyway? Lobo has corrected
this, issuing a manual of some 250 pages
for LDOS.

One of my greatest objections to LDOS,
whether single or double density, was its
extreme slowness, a carryover from VTOS.
If you called up a directory with the original
version, it helped to have your lunch handy.
A fix for this has now been implemented
and LDOS has become a much better
system.

Otherwise, LDOS appears to be a great
operating system, containing many features
usually found only on larger computers.
Its owners swear by it.

DOSPLUS

DOSPLUS seems to have been written
with double density in mind from the
beginning, and is the only operating system
evaluated which gave me that impression.
No patches or zaps to apply here, just stick
the disk in the drive and go.

Priced at $99.95, DOSPLUS 3.4D is
available from Micro Systems Software,
Inc. of Hollywood, FL. A version is also
available for the TRS-80 Model I1I.

DOSPLUS is compatible with all single-
density operating systems for the TRS-80
Model 1. What this means is that, as long
as the double-density DOSPLUS disk is in
drive 0, it doesn’t care whether the other
drives contain double- or single-density
disks. DOSPLUS will read from or write to
either one.



LDOS and DOSPLUS will also read one
another’s disks, but are not ccmpatible
with any other double-density system I
have checked.

Some impressive utilities are resident
on the DOSPLUS system disk. CLRFILE
zeros a disk file without reallocating the
file space. COPY 1 s a file copying routine
for single drive users. CRUNCH is a
compression utility which removes unnec-
essary spaces and REMarks from Basic
programs, the better to conserve memory.

CONVERT modifies TRS-80 Model 111
TRSDOS data disks to allow reading by
the Model I. Since Model I and Model 111
DOSPLUS data disks are already compat-
ible, no conversion is necessary.

DISKDUMP allows display and modifi-
cation of a disk sector, accessed by disk
file name. DISKZ AP is similar in capabilities
to the many zap programs on the market,
but can be toggled to operate in either
single or double density. Access by file
name is not available in DISKZAP —the
desired track and sector numbers must be
specified.

The FORMAT utility allows formatting
a disk with any number of tracks from 35
to 80 in either single or double density.

PURGE is just that, a means of rapidly
deleting unwanted files from a disk. If you
purge too many, RESTORE will recover
them, or any other file which has been
inadvertently killed, so long as it has not
been written over. The exception, files
which have been killed under TRSDOS
are completely expunged from the directory
and no recovery is possible.

RENUM is used for renumbering all or
part of a Basic program.

SCRIPFIX is a patch which modifies
your existing copy of Scripsit or SuperScript
to operate under DOSPLUS.

SPOOL is a printer spooler that works.
You can allocate a block of memory to
the printer, and go ahead and do something
else with the computer while it prints out
what is in the reserved block.

TRANSFER copies all non-system files
from one disk to another —very handy when
you are moving files from single- to double-
density diskettes. MAP prints out a listing
of file allocations showing just where each
one is located on the disk.

Library Commands

In addition to the usual Library com-
mands, DOSPLUS contains a few which
may be new to you.

BUILD creates a file composed of a
chain of commands, which is then started

executing by DO. By using DO in conjunc-
tion with AUTO, it is possible to perform
a great many tasks in sequence simply by
booting the disk.

CLEAR zeros memory above 5700H.

CONFIG is used to set disk drive param-
eters, as well as telling the computer whether
or not to send graphic characters to your
printer.

CREATE allocates space on the disk
for a file. Reserving this space in advance
will usually cause your file to be recorded
in one continuous block, rather than being
scattered over the disk.

FORCE lets you set parameters for printer
drivers. When you print out a LISTing
with this system, it is very neatly divided
into pages.

Typing FREE while running DOSPLUS
does not produce the customary line telling
how many granules are available on each
drive. Instead, a disk map is printed out
showing the status of each granule. “X”
signifies that the granule is in use, a period
indicates a free granule, “L” is a locked
out granule, and “D” shows the directory
granules.

The primary use of PAUSE is to stop
execution of a DO file until the operator
presses Enter, as when a disk must be
changed. By means of the CMD function,
it may also be used from Basic.

RS232 reads the switch settings on the
RS232 serial port if one is installed, and
allows changing them in software.

Extended Z.-80 Disk Basic
DOSPLUS Extended Z-80 Disk Basic is
compatible with Radio Shack Disk Basic,

but minor syntax changes may have to be
made if the following are used in a program
statement:

PRINT &O for octal conversion is not
supported.

CMD “S” will return an error message.
To return to DOSPLUS, it is only necessary
to type CMD and press Enter.

CMD “I” has been eliminated. To execute
DOS commands from Basic, type CMD,
enclose the desired command in quotes,
and press Enter.

Unlike the Radio Shack system, no file
buffers are reserved automatically upon
entry into Basic. Both number of files and
protected memory must be specified at
the time Basic is called. For instance; Basic
filespec-F:3-M:61000 will load Bas- , open
three file buffers, protect memory above
61000, and load and run the specified Basic
program.

DI, when followed by two line numbers,
as DI 10,100 will delete line 10 and insert it
as line 100. DU is similar, except the first
line is not deleted, it is duplicated at the
new location.
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Several new one- and two-character
abbreviations have been added to make
editing easier.

OPEN “E” opens a sequential disk file
for output and places a pointer at the end
of the file. Data may be added to the file
without having to load it into memory
first.

Variable length records are supported
in the random file mode, up to a maximum
of 256 bytes. Simply use the following
format:

Open “R”,1,“filespec”,51

Your record length will be 51 bytes. If
you specify a length that is not evenly
divisible into 256, file space is not lost;
records will span across sector and track
boundaries.

The trace function in Basic, turned on
and off by TRON and TROFF, is consid-
erably different from what TRSDOS users
are accustomed to seeing. The DOSPLUS
version is actually a Basic single-stepper.
Statements are executed one at a time by
pressing either ENTER or the space bar.

CMD “REF”K,L,V prints out all refer-
ences in your program to keywords, vari-
ables and line numbers. They may be
referenced either all three at once, as above,
or one or two at a time. Adding a “P”
outputs the display to the line printer.

CMD “M” displays all variables currently
allocated, along with their values.

Would you like chaining capability
between Basic programs? Adding a comma
and “V” will save the variables from your
current program, and carry them over to
the program “TEST/BAS.” Variables set
as a literal or through DATA statements
are not saved.

A global search and replace feature is
included for ease of mass editing. Activated
by CMD “SR”, it will search the entire
Basic program and display or replace any
string variable or expression. From an
example given in the DOSPLUS manual,
CMD*“SR”,*“:”,CHR$(10)+*:” will search
the whole text and insert a line feed in
front of every colon, thus making the
program easier to read.

As if all that were not enough to make a
great system, Micro Systems Software has
also included TBasic on the DOSPLUS
disk. This is a tiny Disk Basic which will
give users approximately 3K of extra
memory space.

While DOSPLUS documentation is not
extensive (it consists of a 48-page manual),
it is written in an easy to understand style
and appears adequate.

If you have the impression by now that I
think double density is great, you are
absolutely right.

Transferring most of my files to double
density allowed recovery of more than
three boxes of disks. Now, if the amount
of software doesn’t expand too fast... []



Telecommunications for the TRS-80

The Ultimate Connection

Frank H. Marz

No, it wasn’t love at the first sight, but
after a few days with the Microconnection,
it became a realistic and real affair. This is
an unbiased evaluation of the Micro-
connection from the Microperipheral
People for which I also relied upon Compu-
Serve’s Information service (formerly called
MicroNet).

The basic computer arrangement used
for the review, consisted of the TRS-80
computer, Level II with 48K of RAM,
three disk drives, Microline 80 and IP-125
printers, using at various times TRSDOS
2.2 and 2.3, followed by NEWDOS+ and
the latest, most powerful NEWDOS 80
from Apparat, Inc.

For providing maximum support in
computer communication for the hobbyist
and general computerist, CompuServe
Information Service (whose Director of
Application Software, Mike Ward, was
most understanding of my immediate needs
and quickly supplied a special evaluation
ID number) deserves all the thanks of the

author. )
The Microconnection allows telecom-

munication for all TRS-80 computers, be
it a Level I, a Level 1I, Model 11, or the
Color Computer. No interface is actually
required for the connection to Compu-
Serve, Forum 80, or most other com-
munity bulletin boards. The Microcon-
nection also has a serial 1/0 for a line-

printer.
A serial 1/0 socket (female DB25)

protrudes from the back of the Micro-

Frank H. Marz, Rt. 4, Box 1, Delavan, WI
53115.

connection along with other screw-terminal
1/0 arrangements, which permit the use
of Ham communications or a tape
recorder. Simplex/duplex mode is selectable
at 300 or 110 baud. The basic package
measures approximately 7.5” x 4” x 2”. A
cabled modular phone plug of approx-
imately six feet is provided, allowing
connection to your modular phone master
box. Another wire connects to the power
transformer, which is of sufficient watt
rating to eliminate any possibility of over-
heating or other overload problems.
Two LEDs protrude from the top of the
instrument package, one to indicate power-
on condition and the other to indicate
when the carrier has been established.
Artwork describes the arrangements for
voice/data and simplex/duplex modes,

which are selected by two on/off front
switches.-The 40-pin ribbon connector to
the TRS port comes from the front of the
Microconnection. The author feels that
this is a poor design as the connector cable
must be bent at an angle, and causes wear
and tear on the ribbon cable.

Upon mentioning the above point in a
recent conversation with the Micro-
peripheral Corporation V.P. Don Stoner,
I was advised that design changes have
located the 40-pin connector port on the
side, nicely blending in the cable connect
functions. These units should be available
soon.

The Micro connection allows computer-
to-computer communication over Ma Bell’s
wires, the transmission of electronic mail
in the form of letters and messages, others),
stock market data, news, bank services,
main-frame computer networks, and also
the ability to program in other computer
languages. You can also swap programs
over the phone, transmit data over Ham
radio stations, and make TRS-80-to-TRS-
80 communications if the other TRS-80
also has a modem—a heck of a lot of
ability for a Level I computer!

With the $249 Microconnection, a dumb

24

(5-80) tape terminal program is supplied,
which provides immediate access to a
community bulletin board, time-sharing
network, and the various networks available,
one of which is CompuServe Information
Service. Basically the program is dumb,
but its simplicity and reliability make it
perfect for the new addict to telecom-
munications. Once loaded under the
SYSTEM command, only one question
must be answered, which is to select half
or full mode (simplex/duplex). When this
information is given, a prompt is displayed
and you are ready to communicate with
the outside world.

For disk owners, the program can be
transferred from tape to disk with the
Tapedisk command. Use the following
Tapedisk data to transfer to disk, assuming
you use drive zero (0): F S80/CMD:0 6000
6209 6000. One note of caution, however:
the S-80 terminal program will not always
work with NEWDOS80, so use TRSDOS
2.2 or 2.3 or NEWDOS+. No tests were
conducted with VTOS or other DOSes.

The supplied Manual 1.0 can satisfy most
computerists, but certain sections could
or should have been written with the
beginner in mind. For instance, in the section
‘The RS-232 connection’ it is mentioned
that generally only pins 2 and 7 of the
DB25 connector need to be connected to
ensure serial interface to a printer. While
the use of the printer manual is suggested,
carefully check before you make any
permanent connections. It would be very
desirable to have a detailed circuit diagram
of the Microconnection. ‘Making the micro
connection,’ paragraph 2, doesn’t apply to
many of the telephones sold at various
stores. The author’s phone, for instance, is
barely audible if not connected to Ma
Bell’s umbilical cord, and no keying tone
change is noticed.

Enough said about how to hook the
Microconnection to the telephone
terminals. Various stores have a selection
of plugs for standard (old) terminals, not



so old 4-pin plugs and converters, with
which you can emulate your proper
phone installation. Just inform Mama
Bell that you have connected the
Microconnection, ringer value 0.0. No
charges can be rendered by Mama,
except if you ask her to install a
terminal jack should you lack the
ability to do it yourself. You will be
charged installation cost and a month-
ly jack fee. If you follow the instruc-
tions in the manual, no unpleasant.
surprises should result, as tone fre-
quencies are permanently locked in.

A few pages in the manual list networks
which can be accessed using the Micro-
connection. At the conclusion of this article,
a list of active community bulletin boards
and their phone numbers is given. Access
is immediate and free —not counting Ma
Bell’s charge.

Based on the experience the author
gained from using the Microconnection
for many hours (phone bills are the best
proof) only one aggravating problem exists:
for all practical purposes, the most
unsophisticated part supplied with the unit.
The ribbon cable connect should be termin-
ated with more suitable connectors of the
more gentle springy type.

The connectors supplied with the author’s
unit are pressure-type, contact-to-contact
devices, which means that every time you
have to disconnect, you must yank on the
cable itself. The connectors expand when
pushed onto the PC board’s mating con-
nection, then their plastic memory permits
them to return to their natural molded
position, i.e. they seem to be welded to the
PC board terminators. While this may be
permissible under normal circumstances,
the author’s residence in the Dairy State
includes murky, humid weather conditions.
Under the slightest humidity, the connection
between the Microconnection and the
computer will deteriorate, oxide will form,
and the reliability of an otherwise perfect
connection will suffer. I am assured that
the Microperipheral People, who created
an otherwise sound product, will not stake
their reputation on a troublesome connector
cable.

Itis the author’s opinion that the Micro-
connection is of great value for the com-
munication-minded computerist. For
reasons of quality, simplicity and useability,
the unit can be recommended without any
hesitation. Constant use by the author over
many hours did not produce a single
problem with either the TRS-80 or the
networks.

It must be remembered, however, that
Terminal programs specifically written for
a standard TRS-80 setup (RS-232 interface,
acoustical modem), will not work with the
Microconnection, nor will CompuServe’s
Loader program (to retrieve the Executive

Terminal program), if you selected Compu-
Serve as your data base. While this may
not be a consequential matter (many good
Terminal programs exist for the Micro-
connection), it is worth mentioning. For
the electronically inclined, Radio Shack
uses ports 240-241 for data and status,
whereas ports 208 and 209 are used by the
Microconnection for the same purpose.

Once you're ready to communicate over
the phone systems using your computer
and the Microconnection, you can access
networks with such services as the latest
news, stock market results, banking service
and credit card service with instant card
verification.

Using the Network

With the data/voice switch in the out
position (voice), dial the phone number
which has been assigned by your network.
You will hear the dial tone, then the connect
tone. When this occurs, push the VOICE
switch on the Unit into the DATA position,
and the carrier-LED will come on. Hang
up the phone,—don’t worry, you're con-
nected. A few seconds later you will be
questioned about your ID number or
assigned code. All the information will be
displayed on the screen. If a printer is
connected, and you used the code for printer
activation (as prescribed in your terminal
program), all your communications will
result in hardcopy. The nice thing is that
the Microconnection provides a serial port
for a lineprinter, so even the TRS-80 Level
I computer can use a printer without any
interface or other optional gadgets. Type
in your number or whatever information
you are asked to supply. Figure 1 shows
sample pages from Compuserve.

ComeuServe Information Service
On ab oo

CompuServe Page 2
1 Hews, Weather, Seorts
2 Finance

2 Entertainment

4 Electronic Mail

3 Compuserve User Information
6 Special Services

S MicrohET

Enter vour selection number

Or HELP for more information:
i

Let’s assume you selected 9 MicroNET,
CompuServe’s personal computing compo-
nent. The following text will appear on
your screen after your selection:
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K& ¥X Date and EDT)

CompuServe Page 25

If wou proceed Lo the next rases
you will enter MicroNET. If wou
don’t have a MicrolET User‘s
Guide, we suseest you return to
the frevious menu (Key: W)

Once in MicroNET, wou can return

to the main menu by entering

R DISPLA

from command node.

The next rage will take vou into
MicrohET. ..

Kew {ENTER> for nexd fuse
i

(you just press ENTER)

Welcome to MicrobET.

.. A new command has been added to make
Hicrofuele uccess eusier

For more information enter: HEWS

Far an indey of the MicroNET Program

Library (MICEQ NETY, enter: R IHDEX

To access the CompuServe information

service from MicrolET, enter: B DISPLA

4

From then on you select your choice
from the information center residing within
the network. Obviously it would be easy
to write page upon page of how to, when
to, and for what reason to access Compu-
Serve or any other network or bulletin
board, but those choices are up to you. As
far as the author is concerned, the MicroNet
component provides an excellent choice
of services. Their rates are excellent.

If you have the Microconnection, the
Micro Peripheral Reople have a new
program, The Dow Jones Connection, with
which you can access Dow Jones &
Company. It allows you to organize your
stock portfolio, and update via the Dow
Jones computer in Princeton, NJ.

Available Services

Telenet carries only digital telephone
line signals but should be explored by the
small entrepreneur. General Electric Infor-
mation Services have tremendous MARK
II data bases. The Micro Peripheral People
have a software package called ‘Mailgram
Connection,” which allows you to send
telegrams via your computer to U.S. and
foreign recipients.

Another useful service is the Telex
Connection which uses Databridge, a
service of ITT. By using the Microconnec-
tion and your computer, you connect to
ITT’s Telex message center.

Yet another service is provided by the
Peripheral People: If you access Compu-



Serve or the Source with the micro con-
nection, you may also access their network-
within-a-network. Once you have purchased
their product they automatically initiate
you into The Microconnection Users
Group. It provides the latest information
on the Microconnection itself, hardware
and software; the Microconnection Owners
Bulletin and message center. This is free
with the compliments of The Peripheral
People. You can leave messages, retrieve
messages, and download written programs
(record these on your own tape recorder)
via the Bell wires. This in itself will justify
part of the Microconnection’s purchase
price.

The latest update on the manual includes
terminal programs and other utilities. All
in all, the author is impressed with The
Peripheral People’s interest in supplying a
reliable product within the price range of
the average computerist, and with their
dedication in giving the purchaser additional
and free services once he is connected.

The following are addresses of companies
and services mentioned in this article:
The Peripheral People
P.O. Box 524
Mercer Island, WA 98040

Computer Information Service
CompuServe Inc.

5000 Arlington Centre Blvd.
Columbus, OH 43220

The Source

Telecomputing Corp. of America
1616 Anderson Rd.

MacLean, VA 20102

Telenet Communication Corp.
8330 Old Courthouse Rd.
Vienna, VA 22180

General Electric Information Services
401 N. Washington St.
Rockville, MD 20850

For listings of data bases contact:
Cuadra Associates

1523 6th St. Suite 12

Santa Monica, CA 90401 O

The 80-Grafix Board

High Resolution Graphics

David Holtz

If you've longed for the graphics capa-
bility of Apple, Sorcerer, or Pet micro-
computers, then it’s time to put high reso-
lution graphics frosting on your TRS-80
Microcomputer cake.

The 80-Grafix board from Micro-Labs,
Inc. (902 Pinecrest, Richardson, TX
75080) puts 384 x 192 resolution at your
fingertips. You can easily program up to
64 characters while your creative imagin-
ation races merrily along. In a 6 x 12
matrix format, you can create whatever
characters or symbols you need for your
special programming, hobby or business
applications. If you need larger symbols,
you simply concatenate the characters—
or you POKE or PRINT the symbols
individually as a concatenated variable,
or with conventional program loops.

Maybe you have a use for Greek,
French, or Arabic characters. Or playing
card or game symbols, space ships and

David D. Holtz, 91 Valley St., Rochester,
NY 14612.

other unique characters would add an
exciting new dimension to your programs.
Perhaps you have special graphic needs
for your business profession. If any of
these spark your interest, then you don't
have to look any further. You can even
have inverse video or lower case!

And there is software from Programma
that will patch the 80-Grafix board-
generated lower case directly to Radio
Shack’s Scripsit word processor. If you've
taken a look at the price of hardware-
generated lower case with descenders and
have planned to take the step, then for a
modest additional investment in the
Grafix-board, you can link your software-
created lower case character set to the
Scripsit package and realize high-
resolution graphics capabilites besides.

All of this high-resolution capability is
wrapped up in a 2 1/4” x 5 1/4”, double-
sided circuit board that fits snugly in a
recessed “well” in the bottom of the TRS-
80 case. It requires only two solder con-
nections plus mounting of male DIP con-
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nectors over the top of four ICs. You can
either push on the DIP connectors or
solder the connections to the ICs.

The Package

I'm impressed by the comprehensive
30-page manual that leaves little to your
imagination as you methodically step
through the installation. There’s even a
trouble-shooting section if you need it
(and you shouldn’t if you followed instruc-
tions carefully, for the board has been
“burned-in” and tested at the factory). An
illustration and a labeled sketch show
where the board and cables go.

You get a good look at the theory of
operation, and then learn how to use the
board’s capabilities. Seven pages of how-
to-use-it instructions are supplemented by
application programs and a lower case
character set on an accompanying cas-
sette tape. It is helpful to study the pro-
gram listings in the manual and from the
tape to add to your application ideas.



Available Modes

There are three different operating
modes, all controlled by the OUT 255
command in your Basic program, but the
TRS-80 automatically powers up in con-
ventional graphics mode. OUT 255,32
provides standard TRS-80 characters and
graphics. OUT 255,160 puts you into hi-
resolution mode, and lets you use the
special characters you've programmed
into the 80-Grafix board. Standard alpha-
numeric characters are not affected, but
cannot intermix conventional TRS-80
graphics characters and hi-res characters
unless you've programmed the standard
configuration into your hi-res set. OUT
255,96 is the programming mode for
setting up and storing character patterns
into Programmable Character RAM
(PCR). This mode is used only when pro-
gramming new character information into
the board.

Mode and character programming con-
trol, of course, are available using
assembly language, too, and Programma
has thoughtfully included a section on
assembly language techniques. The sec-
tion includes a complete source listing for
a keyboard driver which displays
unshifted and shifted (upper and lower
case, respectively) characters or whatever
character set you happen to have pro-
grammed into the 80-Grafix board. The
cassette has a SYSTEM program and a
disk version which provide a lower case
character set with video drivers.

How It Works

Instead of the 5x 7 dot character matrix
that exists in the standard TRS-80 char-
acter generator ROM, the 80-Grafix
board expands the graphics cells to a 6 x
12 matrix (or resolution of 384 horizontal
by 192 vertical). The board, incidentally,
has its own 1K (byte) by 6 (bit) memory so
you don’t have to sacrifice any RAM to
obtain hi-res graphics.

This 1K by 6 memory block of PCR is
organized into 64 fields, each consisting of
individual character data when informa-
tion has been programmed into it. Four of
the 16 bits in each field are ignored, so in
effect you are using the first 12 bytes for
the 12 data lines of each character.

The video memory (a separate 1K
block of RAM) acts as a buffer when you
enter the programming mode. According
to the manual, the hi-res character data is
moved to the screen, then read as the
image of the PCR, and stored into PCR
memory. Once data for all hi-res char-
acters is stored, one exits to high resolu-
tion mode (OUT 255,160). All of this, of
course, is under software control, so it is
being done automatically for you.

Characters are transferred to the
screen using PRINT, PRINT @, or POKE
statements (or with a video driver via the

Imagine adding the excitement of high resolution
382 x 192 graphics to your programs. Note the fine
detail possible in the spaceship design.

keyboard).

Although you can'’t access every single
dot on the screen using cursor control for
free-form driving, for example, you can
access any dot on the video screen
depending upon how each of the 6 x 12
elements of the 64 hi-res characters is pro-
grammed. So you can do full screen plot-
ting, but access to each dot on the screen
is not supported, according to Pro-
gramma.

Programming Characters

You can program characters into the
PCR in several ways. A very simple but
somewhat time-consuming way involves
designing a character with the aid of a
handy 6 x 12 grid form in the back of the
manual. A photo-copying machine pro-

vides an economical worksheet supply for!

further programming needs.

First you darken the spaces in the 6 x 12
grid to correspond to the image you wish
to create. Then, think of the 6 horizonal
blocks in each grid line in terms of binary
numbers. That s, a lighted block would be
a one; an unlighted block, a zero. With a
little practice, one becomes very facile
adding the six digit binary numbers, and
standard patterns, of course, produce the
same sum as you move from character to
character. You add each of the 12 lines in
the grid block of the character, then
simply insert the 12 decimal figures into a
DATA line in your Basic program.

As mentioned before, you set the board
to hi-resolution via OUT 255,160 in your
Basic program. Then a simple FOR-
NEXT loop programs the board using
READ and POKE statements.

Clear instructions and program syntax
are included in the manual and illustrative
programs you receive. After data is read,
board programming accomplished, and
the computer switched to high resolution
mode, you are ready to use the special
characters in your program.
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Unique symbols and characters can be quickly
created and used via several alternate program-
ming methods you can choose. Or you can use
standard TRS-80 graphics with a simple OUT com-
mand in Basic.

If your computer is disk-based, char-
acter data lines can be saved for handy
reference and merged at any future time
to incorporate the same character data
into other programs. Otherwise, the char-
acter DATA figures will have to be typed
into new programs.

An easier way is to use the Basic
language “Create” program, supplied on
the accompanying cassette and docu-
mented/listed in the manual. By inputting
X-Y coordinates for the 6 x 12 cells, the
program prints out a decimal figure to
enter into your DATA line—much easier.
Each of the cell coordinates has to be
entered individually, but it is a marked
speed improvement over the manual grid
sheet method.

The best way, and I recommend it to
anyone who purchases the 80-Grafix
board, is to order from Programma Inter-
national their HIRES80 high resolution
graphics editor, a fast machine language
program that adds great versatility to your
character programming. Its strongest
feature is the speed it contributes to your
character design. In addition to pre-
programmed characters sets (among
them an upper/lower case set, inverse
character set, fractions, Arabic and
Hebrew sets), there is a separate utility
program that provides a special video
driver for your keyboard. Inverse char-
acters can be obtained by simply pressing
a key as you create your character. In my
opinion, the HIRES80 graphics editor is
the best way to go.

Installing the Board —Decision Points
There are three decisions you will have
to make before proceeding. If your
warranty is still in effect, you'll have to
bite the bullet—decide to break the com-
puter warranty seal and install now, or
wait until the warranty ends. In my case, I
installed 16K memory chips from Ithaca
Audio the same day I bought my com-
puter, so I proceeded full speed ahead.



Four “push-on” male DIP connectors mount on top of existing ICs. Two
solder connections are necessary, plus one IC lead to be clipped.

Another decision is whether to install
the board yourself or have a qualified
electronics technician do it for you. If you
are not familiar with digital electronics,
then your answer is pretty clear cut. You
should probably seek assistance.

Another choice is the method of install-
ing the four male DIP pin ribbon con-
nectors on top of appropriate ICs. Pro-
gramma’s manual recommends that con-
nectors be pressed directly onto the top of
the ICs, and suggests a drop of glue (or
double-faced tape) on top of the ICs for
proper adhesion of connectors. The
manual says that tests have shown con-
nections such as these to be reliable.

But Programma gives you an alterna-
tive. You can mount low profile IC
sockets over the top of the ICs and
securely solder the socket and IC pins
together. It’s a bit tricky soldering in tight
quarters, but there is real assurance your
connection will stay in place if you tote
your computer around.

Since the manual is so complete, I'll
simply cover special points I observed
along the installation route.

The most tedious and painstaking part I
encountered was making sure I had good
solder connections between the pins of
the ICs and the pins of the low-profile
sockets mounted above. Quarters are fre-
quently close, so you need a good light, a
low-wattage soldering iron, a steady hand,
and a bit of time.

I found a magnifying glass handy to
check out the solder connections and
make sure I didn’t have any solder
bridges. A handy way to check for bridges
between the fine traces interconnecting
the computer ICs is to position a good
light source (a high intensity light, for
example) below the PC board. You should
be able to see any bridging outlines from
the opposite side of the board.

One snare I ran into was my Radio
Shack lower case modification. In my

unit, a 2102AN-4L chip is piggy-backed
over IC Z46. Two of the pins on this
memory chip are bent outward, and Z46 is
right next to Z47, one of the ribbon con-
nection points. In order to mount my
piggy-back socket, I had to carefully
remove the Z46 chip and its top-mounted
companion to make room for soldering.
Fortunately the local Radio Shack
Computer Center has installed IC sockets
so the job was easy. If you've had the
modification, you probably will have to
bend the two pins downward somewhat,
taking care that they don’t contact the
pins of the 2102AN-4L directly below.

With the lower case modification, I also
discovered the new character generator
chip to be mounted in a new socket.
Under most circumstances that would be
great. In this instance, I found the socket-
IC combination, potentially another low-
profile socket soldered to the character
generator chip, and a connector to be
inserted in the socket unacceptable.

Among other things (aesthetics pri-
marily), the package would simply be too
high for available spacing between the
computer board and the keyboard. So, I
soldered the connector pins directly to
the generator chip. I didn’t like the
prospect of doing so, but I had no option
other than to scrap the character gener-
ator chip socket and resolder the chip
back into the CPU board. That wasn’t
acceptable either.

That’s about it. There are only two
solder connections to make if you choose
the nonsocket approach, and you will
have to cut the pin of one IC which is
certainly no big deal. No traces are cut on
the board either, so it is a very clean instal-
lation.

This is especially so because the 80-
Grafix board sits conveniently out of the
way in the bottom of the computer case,
and adhesive strips are already attached
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One can solder low-profile IC sockets onto the pins of the four ICs that will
receive the DIP-pin ribbon connectors. Special care is necessary when
soldering. The Radio Shack lower-case modification (see piggy-backed
ICs) is next to one of the ribbon connector points.

to the small PC board. Before the board is
adhered in the recessed well, make sure
you have checked everything out to your
satisfaction. You will find the strips hold
the board firmly in place, and it takes
effort and care to remove the board from
the well.

An Evaluation

You should be aware that Programma
International doesn’t provide a schematic
with the board. This will be a major
obstacle when servicing becomes
necessary at some future time. To make
things even worse, chip identification has
been removed from some of the ICs.
Should your 80-Grafix board ever fail, you
will have no choice but to remove the
board and ship it back to the manu-
facturer for servicing.

It seems to this writer, that chip IDs and
a schematic should be provided to 80-
Grafix board customers. I hope the manu-
facturer will change its policy, for it is
really in the interest of customers to be
able either to service their own equipment
or have it done locally if the need ever
arises.

The manual doesn’t tell you how to get
inverse video. However, after you've
fretted a bit, you suddenly discover that’s
one of the reasons why the demonstration
programs accompany the board. The pro-
gram listing tells the story, and there are
inverse video program data lines waiting
right there on the cassette.

I'd like to see an applications book from
Programma in the future, for it would save
one a good deal of time if a number of
special character sets with data informa-
tion were available. Also, a handy refer-
ence card would be super, along with a set
of preprogrammed graphics design
building-block characters that might
accompany the HIRES80 software. The
Arabic and Hebrew alphabets that come
with HIRES80 are neat for demonstration



but have little utility for many people, so

I'd like to see some other more practical

character sets such as electronic and logic
symbols, graphic building blocks, and so
forth.

The 80-Grafix board has all kinds of
fascinating potential. So far all of my soft-
ware works perfectly and has not been
affected by the installation. The board has
a lot going for it; I recommend it highly.

At $169.95, it’s a modest investment in
a major improvement to the TRS-80.
You really can have high resolution
graphics icing your computer cake —
and eat it, too. ]

“Gee, this “Space Traveller” game is
intense!”

Add a Joystick

to Your TRS-80!

Marc Stanis and David H. Ahl

Are your fingers as uncoordinated as
mine when you try to play Scarfman or
Robot Attack? Somehow, 1 just don’t
seem to be able to remember which
fingers are controlling up and down
movement and which are controlling right
and left. And then remembering to fire
with my thumb; by this time I'm all
thumbs.

This article describes how to add a
joystick to a TRS-80 Model I or III in an
hour or so for the bargain price of around
$15. The joystick is completely compat-
ible with all software (Basic and machine
language) that uses the four arrow keys
to move and the space bar to shoot.

Since the joystick parallels the
keyboard, it doesn’t require a power
supply. It need not be disconnected after
use, nor does it contain any electronic
parts. If, for some reason the joystick

Marc Stanis, 14930 S. Springfield Ave.,
Midlothian, IL 60445.

David H. Ahl is the editor-in-chief and founder
of Creative Computing magazine.

malfunctions, your computer isn’t in
danger. At worst, you might have to
replace the joystick.

Before you begin construction, read
through this entire procedure and be sure
you understand it. You will need the parts
listed in the table. You should also be
aware that this installation will void the
warranty on your computer and that it
will have to be removed if the computer
ever needs servicing by Radio Shack.
Even if the modification has been remov-
ed the warranty is still void.

Atari joysticks which connect to the
ribbon PC connector at the back of the
TRS-80 are available from Big Five and
Alpha. These do not void the warranty
and work with many, but not all games. If
you are leery about voiding your war-
ranty we strongly recommend one of
these products even though they are
slightly less versatile than the one
described in this article.

Examine the Joystick

The first step is to remove the four
Phillips head screws from the bottom of
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the Atari joystick case. Remove the stick
mechanism. Be careful not to lose the
small spring on the firing button. Examine
the printed circuit board. The six con-
nectors on the right side should have wires
of the following colors connected to
them:

Joystick Wire

Position  Location Color
Right Top Brown
Up 2 White
Common 3 Black
Down 4 Blue
Left 5 Green
Button Bottom Orange

If the wire colors do not correspond to
this list, change the connectors so they
do. Reassemble the joystick taking care
that the firing button spring is back in
place and that no wires are pinched—ei-
ther between the edges of the case or
between the edge of the case and the PC
board.

Cut the DE-9 connector off the end of



the Atari joystick cable. Starting from
that end of the cable, carefully remove 10
to 12 inches of the outer plastic cable
sheath with a sharp knife or electrical
scissors. Take it slowly and be careful not
to damage the six fine wires.

After removing the cable sheath, ex-
amine each of the six wires over its entire
length to make sure it has not been
damaged. If one or more have been
damaged, you will have to replace them
with fine (24 gauge) flexible wire or
remove more of the cable sheath to get
10 to 12 inches of intact wire.

Next, strip off the insulation from the
end 1/8” of each wire. Tin the ends of
each wire, i.e., with a hot pencil soldering
iron, apply a small amount of solder to
the tip of each wire. This will make them
easier to solder to the PC board in the

next step. Apply heat and solder quickly
50 you do not melt any of the insulation.
Inspect your work and set the joystick
aside.

Into the Computer

Next you are going to open the com-
puter. Be sure you are working in a static-
free location, no rugs, cats, etc. Ground
yourself out before starting work by
grabbing a water pipe, grounded case of
a three-wire power tool, etc.

Remove the screws from the bottom of
your computer and remember which
screw came from which hole. Label them
if necessary. (Note: Opening your com-
puter voids the warranty.) If you have a
Model 1, lift off the bottom of the case
and set it aside. Carefully flop the PC
board in the direction of the wire con-
nector. This exposes the bottom of the
printed circuit board of the keyboard.

If you have a Model I11, after removing
all the screws, turn the computer right
side up. Lift the top off and tip it onto the
left side leaving all the wires connected.
Remove the six screws holding the key-
board cover and set the cover aside. Tip
the keyboard forward.

Look at the etching on this PC board.
Near each pair of connections (represent-
ing each key) is a small silver etching of
the name of the key (Model I) or a
number (Model IIT). On the Model I, the
second row down on the left, you should
find the right and left arrow keys while
the rightmost keys in the second and third
rows are the up and down arrow keys. Of
course, the spacebar is at the bottom. On
the Model III everything will be reversed
since the keyboard is effectively upside
down.

Figures 1 and 2 show the three portions
of the etchings on the PC board around
the keys of interest. Match this with your
keyboard. Solder the colored wires to the
connections indicated on Figures 1 or 2.
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Figure 1. Portions of the TRS-80 Model I keyboard by the arrow keys and spacebar.
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Figure 2. Portions of the TRS-80 Model III keyboard by the arrow keys and

spacebar.

Make connections as indicated:

A Brown D Blue
B Green E Orange
C White F Black

Solder these connections by touching the
tip of the soldering pencil to the solder
blob until it starts to melt (two seconds or
so), inserting the tinned end of the wire
and quickly removing the soldering
pencil. Blow on the connection imme-
diately. Following this procedure should
insure that none of the wire insulation
melts. If some insulation melts and the
exposed wire could possibly touch anoth-
er connection, unsolder it, cut off the
end, tin it, and try again.
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Decide where you want the joystick
cable to come out of your computer.
Model I owners can snake it out through
the rectangular ribbon connector hole on
the back left of the case although it is
difficult to put a strain relief on the cable
at this point. A better choice might be the
front or either side of the case which
choices are also open to Model III
owners. With a sharp knife or rat-tail file,
cut a small 1/8” notch in the case of the
computer.




Back Together Again

Tie a knot in the cable close to the end
of the remaining sheathing. Alternatively,
you may put a small cable clamp on at
this point. Snake the wire to the notch
and, with the knot or cable clamp on the
inside, reassemble the computer case.
When doing this, be sure all the spacers
between the PC boards are where they
belong, check that nothing is pinched and
use the correct screws.

Now comes the moment of truth. Turn
on the computer (video display first, if a
Model I). If you don’t see the normal
startup message, immediately turn off the
computer; something is wrong. The prob-
lem is probably that something is pinched
since even gross mistakes in soldering or
a shorted connection on the keyboard
will not cause a non-startup condition.
Re-check everything (keyboard connec-
tions, damaged insulation, stray solder
blobs, pinched wires, etc.) and reassem-
ble.

After a proper start, try the joystick.
Pressing the fire button should print
spaces. The up position should print up
arrows (Model I) or left brackets (Model
III). The left position should print back-
spaces. The right position should print
tabs while the down position should
produce a carriage return/line feed. If
you get any but these results, open the
case and check the connection(s) to the
keys which are not responding correctly.
Reassemble and try again.

The cable on the Atari joystick is about
40” long; we have used about 12" of it
inside the computer which leaves a 28-
inch cable. If you feel that this is long
enough (it should be for most purposes)
and you don’t mind having the joystick
permanently connected to the computer,
then just stop here. You are finished.

On the other hand, if you want a
removable joystick or a longer cable, you
will have to cut the cable and install male

and female connectors and, if you wish, a
longer cable. You can choose any one of
many in-line connector sets (Cinch-Jones,
D.I.N,, etc.). Flexible six-conductor cable
isn’t so readily available and you might
have to settle for ribbon cable. Some
electronics outlets carry coiled six-con-
ductor microphone cables (for CB and
ham replacement use) which is perfect.

Obviously the rule to follow when
installing an in-line connector set or
longer cable is to maintain the integrity
of each wire. When you are done, pushing
the joystick left should still act as a left
arrow keystroke, the fire button should
be a spacebar stroke, and so on.

All done? Load in Scarfman or Robot
Attack or your favorite shoot-em-up
game and you will be amazed. Never
thought you could score that high, eh? []

TRS-80 Plug 'n Power Controller

Polly Put the Kettle On

Richard A. Zatarga

I'have owned a BSR X-10 control system
for several years and have been intrigued
with the possibility of somehow controlling
the modules with my TRS-80 Model I
computer. Recently, several hardware
interfaces have been introduced to perform
this function. These interfaces range in
price from less then $40 to over $200.

The cheaper units usually provide a sonic
link from the computer to the BSR Com-
mand Console. The more expensive units
operate without the console, i.e., they send
the signal directly from the interface,
through the house wiring, and on to the
control modules. Some controllers come
complete with the necessary software for
them to function. Others offer software as
an optional extra.

Richard A. Zatarga, 800 Towner Swamp Rd.,
Guilford, CT 06437.

In my search for the right computer-to-
X-10 controller, I made a list of attributes
I felt the unit should possess. It had to be
relatively inexpensive. It had to be compact.
(I don’t have too much room left on my
desk.) I didn’t want a sonic link type
controller. My command console is centrally
located in my house, and quite some
distance from the computer. I had no desire
to move the console every time 1 wanted
the computer to control the modules.

It also had to be permanently installed
without affecting the operation of other
peripherals; I didn’t want to remove and
attach cables to use the controller. Lastly,
it had to be easy to use and program so
other members of the family could readily
operate it.

My quest came to an end when I received
a TRS-80 Plug 'n Power Controller. The
price is only $39.95. Itisonly 4.5” x 4.25” x
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1.5” in size, and the command console is
not required —no sonic link. It attaches to
the cassette DIN jack on the TRS-80 and
the cassette recorder plugs into the
controller.

A single rocker switch on top of the unit
selects either cassette or controller opera-
tion. Finally, the Plug 'n Power Controller
came complete with the software to satisfy
all computer configurations for which the
unit was designed — TRS-80 Models I and
I, and the Color computer.

Documentation

The TRS-80 Plug 'n Power Controller
comes with two cassette tapes and an
instruction booklet. The 36-page instruction
booklet exceeds Radio Shack’s high stan-
dards for documentation. It is clear, concise,
and complete concerning the installation,



operation, and programming of the con-
troller.

Set-Up

It only takes five minutes to attach the
controller to the computer permanently.
You simply unplug the cassette cable from
the computer and plug in the cable from
the controller. Plug the cassette cable into
the DIN jack on the controller and the line
cord of the controller into an AC outlet.

In order for the computer to activate
the X-10 modules through the Plug 'n Power
Controller, a software link or operating
program must be loaded into memory.
This is a machine language program for
the Level II machines and a Basic program
for the Color and Level I computers. To
load a Level II version of the operating
program, you set the rocker switch on the
controller to CASSette and enter the fol-
lowing:

SYSTEM ENTER
*? LENTER

Set the rocker switch to conTRoL and
enter a slash (/) after the second question
mark (?) to execute the program.

Operation

The controller may be operated in either
a direct command or a programming mode.
I really can't see any purpose for the direct
command mode. It is faster and easier to

turn a single appliance or lamp on and off
directly than it is to power up the computer,
load the operating program, enter the time,
and finally, issue a command to a module
via the computer keyboard.

In the programming mode, however,
the Plug 'n Power Controller is a very
useful tool. In this mode you can program
a sequence of commands to turn lights
and applicances on and off at different
times over a period of hours, days or even
weeks. Your only limitation is a maximum
program length of 45 lines, i.e., 45 separate
commands.

Once a program sequence is entered
and executed, it will continue to function
even after the last line of the program has
executed. The sequence of commands will
repeat again and again, starting with the
first program line. For example, if you
program a three-day sequence of commands
and are away for five days, the first day’s
command sequence will begin to repeat
on the fourth day. In fact, the whole three-
day sequence will repeat indefinitely, unless
there is a loss of power and the operating
program is lost.

Both operating modes use the following
six control commands:

ON: Turns on the selected module.
OFF: Turns off the selected module.

Table 1.
Line Time House Unit Command
Number Code Code
01 07:00 A 03 OFF
02 07:00 B 14 ON
03 07:25 B 14 OFF
04 19:30 A 03 ON
05 07:00 A 03 OFF
06 09:30 B 14 ON
07 09:55 B 14 OFF
08 19:30 A 03 ON

Day 1

Day 2

A scenario for the above commands might be:

01 7:00 a.m.—Turn off outside security light.
02 7:00 a.m.—Turn on coffee pot.
03 7:25 a.m.—Turn off coffee pot.
04 7:30 p.m.—Turn on outside security light.

05 7:00 a.m.—Turn off outside security light.

06 9:30 a.m.—Turn on coffee pot. (Must be Sunday)
07 9:55 a.m.—Turn off coffee pot.

08 7:30 p.m.—Turn on outside security light.

CLR: Turns off all modules for a selected
house code.

ALL: Turns on al/ modules for a selected
house code.

The following two commands only work
with the lamp and wall control modules.
They will not work with the appliance
modules.

DIM1-DIM9: Decreases or dims the level
of light intensity for a selected module.
The number after the command determines
the level of intensity.

BR1-BR9: Increases or brightens the level
of intensity for a selected module.

Programming mode commands allow
you to (I)nsert, (R)eplace, (E)dit, (D)elete
and (L)ist program lines. One command,

controlling one module. is allowed per
program line. However, up to eighteen
commands can be executed at the same
time by using the same execution time in
two or more program lines.

A program line must contain the following
five items of information:

e A line or sequence number.

¢ The time the command will execute.

e The house code of the module being

commanded. (A thru P)
e The unit code of the module being
commanded. (1 thru 16)

o The command (on, off, etc.)

Line numbers are automatically displayed
by the operating program and do not have
to be entered. The other items are keyed
into the program line individually, with
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each item followed by a carriage return
(Enter). After the four items have been
keyed into a program line, the next line
number is displayed, ready for a new
command. Table 1 shows an example of a
two day sequence of commands to give
you an idea of the format.

Conclusion

I have nothing but praise for the unit. It
has performed flawlessly since the day I
hooked it up. Its only limitation is the 45
program line maximum of *the operating
program. This limit precludes a multi-week
program of commands that contains any
degree of time and sequence sophistication.
However, I considered this to be a minor
flaw in the design of the controller. Since
it is the software that is at fault, a little
programming and experimentation should
overcome the flaw completely.

So, if you want to foil burglars by giving
your home that lived-in appearance while
you are away, or just want the luxury of
having your coffee ready when you get
out of bed in the morning, you can’t go
wrong with this cost effective remote control
computer interface from Radio Shack. ]




A Dot Matrix Printer For the TRS-80 Level II

Radio Shack Line Printer VI

Roger and Bonnie Koester

After a long period of comparison
shopping for a printer to use with our
TRS-80 Model 1/ Level 11, we decided on
a Line Printer VI. The first week of
September we placed our order, even
though the printer wouldn’t be ready for
shipment until September 30th. On October
21st the Radio Shack dealer phoned saying
our printer had arrived.

The unpacking process was quick—
partially because of the method of packing,
and partially because we were eager to
set-up and run the unit.

The printer was securely packed with
styrofoam blocks holding it tightly in place.
There was a dust cover over the Line
Printer, and printer and dust cover were
both inside a plastic bag. The manual,
which is extremely informative, was packed
inside with the Line Printer. The ribbon
cable, which must be ordered separately,
came in a second package. There are two
ribbon cables available—one plugs into
the keyboard,—the other plugs into the
expansion interface.

Once unpacking was complete, it did
not take long before a new sound was
coming from our computer room.

The Line Printer VI, a 9 X 7 dot-matrix
impact printer, has a very efficient output
rate.

1.) It prints NORMAL characters at
100 characters per second, and 33 lines
per minute.

2.) The CONDENSED characters are
printed at 120 characters per second, and
37 lines per minute.

3.) There is a maximum of 132 characters
per line.

4.) It has the capabilities to print in
both directions. In the large (elongated)
characters, however, it only prints left to
right.

The printer has four sizes of print that
are software selectable, and simple to
use.

1.) Normal Characters

FIgiRE +H1

LPRINT"SMALL" § 2 HHRS ¢ Z5 1 3 5 “ L. ARGE "5CHR$(ID) 5 "SMALL AGAIN®
PRINTING OF NORMAL AND DOUBLE-SIZE CHARACTERS ON SAME LINE DEMONSTRATED.

LPRINTCHR$(Z7) 5CHRS (14) 5 * CONDENSED"
PRINTS CONDENSED CHARACTERS.

LPRINTCHR$ (271 3CHR$(15)3 "NORMAL CHARACTER®

CONCELS CONDENSED CHARACTER MODE AND RETURNG T0 NORMAL CHARACTER.

FISUIRE R

LPRINTCHRE (27) 3 CHR$(54)
PRINTS LINES AT & LINES PZR INCH.
XXAAXKE XXX XKARK LKA LKA KX AARX KX
XXXKXXEXXXREXXKNXAAXXAKAKXAKKKX

LPRINT CHR$(27) 5 CHR®(56)

PRINTS LINES AT 8 LINES PER INCH.
(3905500000 59999.999990999099.9.9
XXXEXXXAXXXARXKXAXKKLXKXAARLKK

LPRINT CHR%(ZT)aCHR?(ﬁA)

RINTS LINES AT 12 LINES PER INCH.

B8 3333333333333333333333333 330"

FIaldRE #H#IZE

= AL RS TS STV 2 8 == T 5
.L-MMHPUHBT BLASA Ll 300 M 0 ™ T
2 v e pees e b g e s e L8k e

L& R TE = B T R

%’Ei I R

R o b

Roger and Bonnie Koester, R.R. #1, Box 161A,
Tennyson, IN 47637.

The vertical spacing, also software
selectable, can be six, eight, or twelve
lines per inch. It automatically goes to six
lines per inch at power-up. To change
vertical line spacing, a two part code is
needed. (See Figure 2.)

2.) Elongated Characters
3.) Condensed Characters
4.) Floneated —Condensed

To change print size “CHR$( )" command
is needed. (See Figure 1.)
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One of the best features is the choice
of tractor feed or friction feed. With
tractor feed you can use any standard
tractor feed paper ranging from mailing
label strips up to 15 inch forms. They can
be single, double, or triple sheets, allowing
an original and two copies. We’d like to
mention that although the specifications
say 4 to 15 inch paper, the tracks will go
from 2 5/8 to 16 5/8 inches. The tractor
feed paper can be entered at two locations.
There is a paper insertion opening at the
top center. If your printer stand allows,
paper can also be fed into the bottom of
the printer.

Changing from tractor feed to friction
feed is simple. You turn off the power,
remove the upper plastic cover, and pull
up on both sides of the mechanism. The
rear part will unlock and you’ll be able to
remove it by simply continuing to pull
upward. Then you re-install the plastic
cover and turn on the power. You’re now

The friction feed is a real plus. It has
all the same capabilities as the tractor
feed, and more. The use of single sheets
of paper is very beneficial. We’ve used
typing paper to write letters. They look
great.

It is very easy to keep track of the line
you are on when you need to advance the
paper. Mechanically, you use the Line
Feed button, which advances by very
definite spacing. Manually, the roller can
be quietly heard, and distinctly felt, as it
advances each line. Many printers simply
roll freely in order to advance the paper,
and you cannot tell how many actual lines
you have moved.

The streamlined, attractive appearance
is a plus in our computer room. The Line

Printer VI measures 24.2 inches(W) X 6.3,
inches(H) X 13.3 inches(D). On the front:
there are three buttons (left to right reset,’

line feed, 1/12 line feed), and one switch

(on/off). Just above the buttons are three

There is a self-test switch on the left rear
corner. During testing the line printer does
not need to be attached to the computer.
The test prints the character set (See Figure
3.) Notice, as mentioned before, the
graphics capabilities.

So far we’ve only touched on the good
features. There are a few things with which
we are not satisfied:

1. The high-pitched noise which one
can hear any time the printer is on.

2. The lack of a method for setting
tabs.

3. The lower case g, y, p, and q do not
go below the line. It's a shame that a
printer of this quality does not do this.

4. The absence of markings by the paper
release lever denoting which position is
LOCKED for friction feed, and which
position is FREE for using tractor feed.

Regardless of these four points of
dissatisfaction, we still believe the Line
Printer VI is the best line printer we’ve

ready for friction feed. LED.’s (power, alert (out of paper), ready). ~ seen for the money. O
A New Generation of Computing Accessibility
The TRS-80 Pocket Computer

Glenn Hart

it in my hand! The TRS-80 pocket com-
puter ($149.95) is a breakthrough, the

Glenn A. Hart, 61 Church Rd., Monsey, N.Y.
10952.

1 hvseen the future, and I'm holding

vanguard of a new generation of com-
puting accessibility.
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The TRS-80 PC appearsat first glance
to be either an unusually designed cal-
culator or some sort of language translator.
In fact, it is neither, being far more
sophisticated than either. It is a complete
computer, with keyboard, 24 character
alphanumeric output display, Basic and
monitor in ROM, 1.9K of non-volatile
RAM, and an 1/O port for storing pro-
grams and data on cassettes. Its cap-
abilities would have been reasonably im-
pressive in a first generation desk-top



small computer(and are far in advance of
the early room-size computers); in a pack-
age small enough to fit in a pocket theyare
astounding!

The Hardware

Measuring only 6%4” x 23" x 19/32"
and weighing a bit less than six ounces, the
TRS-80 PC is sleek and attractive. The 57-
key alphanumeric keyboard is laid outina
modified typewriter arrangement; the
letter keys follow standard “QWERTY”
practice while the numeric keys appear on
the right side in calculator array. There
are also several special purpose keys to
handle editing and the generation of
symbols, and 13 keys have alternate out-
puts selected by a SHIFT key. While the
keys look rather small and close together
and there is no tactile or audio feedback
when a key has been depressed, keyboard
action is very good and with only a little
experience it becomes quite easy to enter
text. It is even possible to “type” with both
hands for quicker entry, although the non-
standard location of the numbers and the
need to use the SHIFT key to enter simple
punctuation takes a bit of getting used to.
Eighteen keys are “reservable,” meaning
that special program segments can be pre-
programmed into a dedicated memory
area and called up quickly.

The liquid crystal display is highly
legible in normal room light, but, like any
other LCD display, it should be viewed
more or less directly from above. A 5X7
dot matrix is used to generate upper case
only letters and the various punctuation
marks and special symbols. No graphics
symbols are provided, but they would not
be particularly appropriate on a one line
display anyway. The input buffer is 80
characters, and if a line longer than the 24
characters displayed is entered the display
uses horizontal scrolling in either direc-
tion. Cursor control is provided to move
around the buffer area for editing and
viewing long lines.

A nine pin 1/O connector on the left
edge of the PC is used to connect the op-
tional cassette interface ($30). Normally
protected by a plastic cover, this connector
could presumably be used to attach
other peripherals even though Radio
Shack has not announced the availability
of anything other than the cassette inter-
face. The cassette interface itself is a
plastic cradle into which the PCis inserted.
Various slots and protrusions on both the
PC and the interface prevent incorrect
attachment. Three cables are provided to
connect the interface to the microphone,
earphone and remote jacks of any cassette
recorder. The new Radio Shack Minisette-
8 is an excellent match in size and styling;
together they form a complete system
which fits in one corner of an attache

case.

Radio Shack does not provide any
information on the microprocessor or sup-
port circuitry other than to indicate that
large-scale-integration CMOS devices are
used. Rumor has it that TWO four-bit
microprocessors are used: one to handle
Basic instructions and one to perform
calculations. At a time when some of the
biggest excitement in microcomputing

centers on the availability of sixteen bit
CPU’s (with 32-bit devices in the wings),
the TRS-80 PC is graphic proof that im-
portant and interesting things can be done
with many fewer bits on hand.

CMOS technology offers several
advantages, the most significant of which
is extremely low power consumption. The
TRS-80 PC draws only one-hundredth of a
watt, and can operate for up to three
hundred hours on four small mercury bat-
teries. The cassette interface requires three
AA cells and the cassette recorder four.

Most importantly, the computer’s
memory is non-volatile, which means that
it is not cleared when the power switch is
turned off. Programs and data are re-
tained in memory continuously and are
immediately available for use when the
computer is turned on. While this con-
tinuous memory has begun to appear on
advanced pocket calculators, the TRS-80
PC is, to my knowledge, the first true
personal computer (other than those with
adapted core memory) with this con-
venient and useful feature.

The 1.9K of RAM availableis divided
into several segments. Basic program
storage is limited to a maximum of 1424
“steps,” with each step corresponding to a
character in a program line. Note, how-
ever, that Basic commands are com-
pressed to one byte tokens, so the effec-
tive program length is more than 1424
bytes. Twenty-six “fixed” memories are
provided. Each can store the contents of
one numeric or string variable, with the
length of a string variable or constant
limited to seven characters. If more vari-
able store is required, up to 178 “flexible
memories” can be allocated at the expense
of program storage. In addition, there are
48 steps of “reserve memory.” These hold
up to 18 short program segments which
can be retrieved easily for use in manual
calculations of programming. The re-
mainder of memory is allocated to the 80
character input buffer, an 8 step “data
stack” and a 16 step “function stack.”
There is no apparent way to expand
memory beyond that incorporated into the
computer, but a surprising amount of use-
ful programming can be done within the
limited memory available.

The Basic Interpreter
The use of a high level language like
35

Basic is what sets the TRS-80 PC apart
from the many programmable calculators
available today. As the owner of both a
Texas instruments TI-59 and a Hewlett
Packard HP-41C, 1 have enjoyed these
devices and programmed them to perform
many useful functions, but the pseudo
assembly language necessary to program
them is often a source of frustration at best
and a total obstacle to certain tasks at
worst. Radio Shack has asserted that the
PC renders programmable calculators
obsolete, and 1 would have to agree that
machines that seemed advanced until now
have suddenly become much less impres-
sive.

The TRS-80 PC Basic interpreter is
not a direct equivalent to any of the Micro-
soft-supplied interpreters used on full size
Radio Shack computers. I am not particu-
larly familiar with Level I or Level I1 Basic,
but it seems that the PC interpreter has
capabilities similar to those of Level I with
a few bells and whistles added and some
modifications made to handle the specific
demands of a computer displaying only
one line at a time.

TRS-80 PC Basic allows only 26
directly named variables, corresponding
with the 26 “fixed” memory locations.
Each location can contain either numeric
or string information (strings are limited
to seven characters) but not both. Thus
variables A and AS$ occupy the same
memory, and only one or the other can
exist at any time. Only one array, labeled
A(), can be used; its elements point to the
same memory locations as a direct
reference would — at least up to A(26),
which is the same thing as memory loca-
tion Z. Up to 178 additional locations can
be allocated to variable storage (at the ex-
pense of program storage). These locations
can only be accessed as elements of the
A array (e.g., A(145)).

The statements and commands pro-
vided are listed in Table I. LET works
normally to assign values to variables and
is, as usual, optional in most cases. (It is
necessary only after an IF statement.)
INPUT allows the entry of data from the
keyboard, with prompting messages if
desired. Prompts do nor scroll hori-
zontally, so it is necessary to limit the
prompt message to what will fit on the
display.

PRINT outputs messages and data to
the display, as in most Basics. Due to the
one line display, PRINT interrupts pro-
gram execution until the ENTER key is de-
pressed, similar to the interruption caused
by an INPUT statement. The PAUSE
statement performs the same functions as

PRINT except that the information dis-
played appears for only a little less than a
second (the display time could be a bit
longer for maximum utility).



I was surprised to find that a limited
form of PRINT USING is included (the
USING formats can also be used with
PAUSE). Only numeric formats can be
specified. The normal “###.## -type
format sets the display mode; a carat sign
sets scientific notation display. No provi-
sion is made for special formatting char-
acters like dollar signs, asterisks, floating
signs, etc. The format can be specified for
all output with a USING statement by it-
self or the standard PRINT USING con-
structing can be used.

GOTO and GOSUB operate norm-
ally, except that alphabetic labels can be
inserted in lines and GOTO and GOSUB
can be instructed to branch to these labels
as well as to simple line numbers. Thisisa
nice feature rarely found in any Basic
interpreters.

The IF statement does not require a
following THEN (THEN is synonymous
with GOTO), but therefore requiresa LET
if a variable assignment is to be made.
FOR/NEXT loops operate normally, with
a maximum nesting level of four. The
STEP statement is available, but only with
integer values.

BEEP sounds a small tone as many
times as its parameter indicates. CLEAR
clears all data memory. DEGREE/
RADIAN/GRAD sets the mode for
angular entries and calculations. AREAD
reads a value into a variable prior to the
start of execution of a defined program.
REM allows comments to be inserted into
a program (although heavy use of com-
ments is unlikely with limited memory).

Commands usable only by manual
entry include RUN to execute programs,
CONT to continue interrupted programs,
LIST to list program lines, NEW to clear
memory, and MEM to display the remain-
ing available program and flexible mem-
ories. The DEBUG command is similar to
Microsoft’s TRACE; the line number of
each program line is displayed after it is
executed.

The commands for cassette storage of
programs and data follow closely normal
Radio Shack Basic practice. The CSAVE
and CLOAD commands perform the
obvious functions, while CLOA D? verifies
accurate saving or loading by comparing a
cassette stored program with the contents
of memory. PRINT# and INPUT# save
data rather than programs. CHAIN loads
new programs from tape and immediately
executes them, either at the beginning of
the new program or at a specified label
within the program; this allows programs
longer than memory to be segmented into
smaller programs and executed se-
quentially, greatly increasing the power of
the computer.

Table 11 lists the functions provided.
A complete spectrum of trigonometric

Statements

LET INPUT PRINT
IF THEN GOSUB
STEP NEXT STOP

DEGREE RADIAN GRAD

Command Statements

RUN DEBUG CONT

Cassette Tape Control Statements

CSAVE CLOAD CLOAD?

PAUSE USING GOTO
RETURN FOR TO

END BEEP CLEAR
AREAD REM

LIST NEW MEM
CHAIN PRINT# INPUT#

Table I. TRS-80 Pocket Computer Basic Interpreter Statements and Commands

functions is available as well as several
normal Basic functions. No string func-
tions or logical operators are provided,
although logical operations can be sim-
ulated with programming tricks explained
in the user’s manual.

Editing of program lines is possible
with the cursor movement keys located in
the lower right of the keyboard and the
line movement keys above the center of the
alphabetic area. The cursor can be moved
to any spot in a line and the contents of
that spot overwritten with new informa-
tion. Alternatively, characters can be
deleted or inserted at will. The line
movement keys move the display within a
program so any line can be accessed
readily. As in other Basics, entire lines are
deleted by typing their line number and
ENTER and new lines can be added be-
tween existing line numbers. No renum-
bering facility is provided.

Operation and Evaluation

The TRS-80 PC operates in four
modes, indicated by small status displays
above the main 24 character display. The
RUN mode is used both for manual cal-
culations and to execute programs. If
several programs are stored in memory at
the same time and each is defined with an
alphabetic label, the DEFINE mode is
used to run the separate programs. PRO-
GRAM mode is used for entry and cor-
rection of Basic programs. Most of the
Basic statements and commands have
abbreviations which make entry programs
quicker and more convenient. RESERVE
mode is used to enter short programs
and/or statements into the 48 step reserve

memory. Two small templates are pro-
vided which fit over the reservable keys;
these can be used to indicate what pro-
gram or statement has been assigned to the
individual key.

Radio Shack does not supply any in-
formation on clock speed. In general,
Basic programs execute rather slowly,
although they seem to runatleast asfastas
equivalent programs coded for my pro-
grammable calculators. The TRS-80 PC
maintains up to 23 digit precision in-
ternally (although displayed results are
limited to 10 digits before the computer
switches to scientific notation), so some
premium in execution speed is certainly
justified by this very high precision.

In practical use, the TRS-80 Pocket
Computer is a delight. Manual calcula-
tions are a pleasure,since so much of the
input is retained on the display and can
be corrected if necessary. A user who
constantly requires trig functions might
find a calculator faster than havingto type
in the function names,since the necessary
function keys are immediately available.

Programming is vastly improved over
programmable calculators. Any reason-
ably competent Basic programmer can put
the PC through its paces and generate
complex programs much faster. The in-
terpreter is surprisingly capable and easy

program;the debuggingand editing
tions make program correction simple.
The full alphanumeric 24 character display
is a pleasure (the alpha display of the
HP-41C seemed advanced only a few
months ago; now it is impossibly re-
stricting).

I have already used the PC in several

SIN Cos TAN
LN LOG EXP
INT ABS SGN

ASN ACS ATN
SQRT DMS DEG

Table 11. TRS-80 Pocket Computer Basic Interpreter Functions
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business meetings where 1 was able to use
pre-stored programs to good advantage
and even write and execute new programs
on the spot to answer complex business
problems. Its small size has earned it a
permanent spot in my attache case; I am
not willing to be without it wherever |

travel. )
This is not to say that the machine is

perfect. Several other manufacturers
have announced similar products which
would appear to have more capabilities,
either more memory or available printers,
modems, etc. 1 am sure that the TRS-80
PC will be surpassed in the future unless
Radio Shack makes a major commitment
to expanding this end of their business.
The presence of that 1/ O connector would
indicate that such expansion is possible.
None of the software packages designed
for the PC were available at the time this
review was written; a large software
library will be necessary to wean many

prospective purchasers off their program-
mable calculators and their large software
base and user groups. I guess that we com-
puterists are by nature greedy gluttons;
we get a wonderful feast of new technology
and all we want is more!

In the meantime, the TRS-80 Pocket
Computer is the state-of-the-art. It is not
denigrating the usefulness of this com-
puter to also point out that it is a
terrific toy and an absolute conversation
stopper. The day after 1 bought mine I
had two mainframe-computer specialists,
each controlling several million dollars
of hardware, in my office to discuss de-
velopment of a complete business control
system. The looks on their faces when |
demonstrated the TRS-80 PC more than
justified its purchase price. Their chagrin
when I pointed out to them that if was the
lizards who survived, not the dinosaurs,
made my day! O
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“This ought to settle a few arguments.

Dumpload
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Inexpensive Backup for TRS-80 Disks

David A. Hinton

. SOFTWARE PROFILE
Name: Dumpload . .
Type:kDiisk-tko‘-tape backup utility
System: Model I TRS-80, Disk drive
" Format: Disk or Tape
 Summary: Valuable tool for backing
‘  up disk libraries.
Price: $16.95 on tape, $19.95 on disk

Manufacturer: . -
Complete Computer Services
8188 Heather Dr. L
Newburgh, IN 47630

Many utility programs have been written
and sold for the Model I TRS-80. Most of
these are well-thought-out pieces of soft-
ware that fill the programmer’s needs.
and a few of them can even be classified
as excellent. Dumpload, created for users
of disk-based Model I systems, is one of
the newest entries into the utility software
marketplace and it, too, deserves to be
called “excellent.”

Any experienced programmer knows
the importance of making backups of the
frequently used and valuable disks in his
library. Some people, myself included,
don’t feel safe unless they have backups
of their entire library. As the program
library grows, having a duplicate set of
disks soon becomes a very expensive prac-
tice. Some programmers resort to using
less costly cassettes to make backup copies

David A. Hinton, R.R.3, Box 44B, Rockport,
IN 47635.

of seldom used programs, but this is usually
a tedious process and does not work well
for all types of software.

Getting Started

Dumpload allows you to make cassette
backups of your disk library —but without
the usual hassle. It can copy anything and
everything (e.g., DOS, data, word processor
files, Basic, Fortran, Pascal, assembly code,
object code, etc.). The command options
allow the user to copy only a certain
track, a group of selected tracks or the
entire floppy. When making a complete
disk backup to cassette, the process is
fully automatic even for one-drive users.
No more swapping disks in and out of the
drive. Just load the desired floppy, load a
blank tape, initialize Dumpload and walk
away.

This utility can be purchased on cassette
or disk. I ordered the cassette version
and received it in about 10 days. The
instructions which accompany Dumpload
cover the use of both the tape and disk
versions. Procedures are included to place
the tape version on a disk for easier access
or copy the disk version to another disk.
Dumpload will work with TRSDOS 2.3 or
NEWDOS80 without modification.

A Choice of Speeds

When Dumpload is loaded, it begins by
asking if you want to use the standard 500
baud tape speed. What's this, a choice?
That's right, the program is capable of
backing up a disk to tape at the standard
Radio Shack cassette speed of 500 baud
or at an optional high speed of about
1800 baud. At 1800 baud, a 40-track disk
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can be saved on less than 10 minutes of
tape.

The written instructions point out that
you will have to run at 500 baud if your
keyboard contains the Radio Shack XRS-
2 cassette modification. If you have this
modification, indicated by a keyboard serial
number ending with a dash one (-1), don’t
give up on using the high speed. Another
set of instructions included in the Dump-
load package gives all the information
needed to install a bypass switch which
will allow you to enable and disable the
XRS-2 modification at will. (This is the
same modification required to use B17
sold by ABS Suppliers).

If you prefer not to mount a switch in
your keyboard case or you don’t have a
switch immediately available, the instruc-
tions also describe how to disable the
XRS-2 circuit temporarily. Neither of these
modifications requires any circuit board
traces be cut.

Easy to Use

After the tape baud rate question is
answered, an introductory message and a
menu of three options are displayed on
the screen.

Option 1 dumps the disk, which must
be in drive 0, to tape. All you have to do
is load a blank cassette, set the recorder
for record mode and answer the questions
displayed on the screen. You are first
asked the starting track number.

You may start with any track you desire.
Pressing “enter” without giving a value
defaults to an answer of 0.

You are then asked, “How many tracks
on this diskette?” Pressing “enter” gives a



default answer of 35. If your disk contains
more than 35 tracks, or you only want to
dump a few tracks, you can indicate this
by typing “40” or the number of the last
track you want to dump.

Option 2 will restore the Dumpload
tape to a disk. All you need to do is load
the recorded tape in the cassette recorder,
set it for play mode and load any formatted
disk in drive 0. The tape contents will
then be placed on the disk with each
track being restored to its original position
without any further action from you. If a
checksum error is encountered, the
recorder will stop. You can then choose
to rewind the tape to the blank area
preceding that particular track record and
try Option 2 again, restore the track to
disk with the checksum error or discontinue
the restore attempt.

Option 3 permits you to verify that you
have made a good tape. It will read the
tape records, looking for checksum errors,
but will not write to the disk.

Options 4 and 5, which allow you to
exit Dumpload, are mentioned in the
written instructions but are not displayed
on the screen. Option 4 will return you to
DOS Ready, and Option 5 will reboot the
system.

How It Works
Dumpload creates a record or series of
records on the cassette tape with each

record constituting one disk track. The
records are separated from each other by
a blank area of tape which enables you to
position the cassette at the beginning of
any desired track record manually. A
checksum value is computed for each
disk track as it is processed before it is
sent to the recorder. This checksum value
and the track number become part of the

. actual record stored on the tape. Therefore,

when a track record is being restored
from tape, the computer can verify that
the tape record is good and where that
particular track record is to go on the
diskette.

A Personal Experience

I wrote this article using my TRS-80 as
a word processor. The article was about
half finished, when the power company
provided me with a two-second interruption
in service.

My first thought was to congratulate
myself for having just saved a current
copy of my file to floppy. I then rebooted
my disk. The drive motor clicked into
action but nothing happened. The motor
timed-out and stopped. I tried again and
got the same results.

That's when I had my second thought:
“Oh no, it’s gone!” I inserted a different
disk, booted, and everything worked
perfectly. “Well, that's it. I have lost my
article and all the other files on that disk,

I thought. But wait, it acts like track zero
is glitched and that might be the only
problem.” Since Dumpload can copy and
restore a single track, I figured I might as
well give it a try.

I loaded Dumpload, inserted a good
disk into the drive, and a blank cassette
into the recorder and dumped track 0 to
tape. I rewound the tape, inserted the
glitched disk into the drive, and loaded
track O on the disk. I then booted the disk
and was back in business again. My article,
along with all my other files, was recovered
safe and sound in about one minute, thanks
to Dumpload.

Conclusion

Dumpload is highly interactive, and,
therefore, is easy to use, even for the
beginner. Once an option to save or restore
a disk is chosen, it is as fully automatic
and convenient as making a backup using
two floppy drives. I have found it to be a
very simple, inexpensive way to protect
my large library of disks.

Dumpload is available from Complete
Computer Services, 8188 Heather Dr.,
Newburgh, IN 47630. It is sold on cassette
for $16.95 or on disk for $19.95. If you
send them a disk containing TRSDOS 2.3
or NEWDOS80, they will install Dumpload
on your disk, return it and charge you
only $15.95.,

Multidos

Jim Klaproth

Multidos is a new full-featured disk
operating system written by Vernon
Hester, who created a Basic single-
stepping utility called Boss. It is avail-
able from the Cosmopolitan Elec-
tronics Corporation for both the
Model I and Il computers and can be
configured for either single, double,
or P (Modified Double Density)
Density. The DOS has many unique
features, the most notable one is
compatibility between different DOS

Jim Klaproth, 2012 25th Ave., S.E., Puyallop,
WA 98373.

systems. Multidos, however, is not a
cure-all for all situations and it has its
own limitations, but it has sufficient
merits to warrant a full description of
the system. The library commands will
be described first, then the system
utilities, and finally the Basic en-
hancements.

Library Commands

APPEND — Appends a file to the end
of another file. When appending Basic
programs, all must be in ASCII format
and the line numbers must be higher in
the second filespec.

ATTRIB — Assigns filespec at-
tributes. There are seven levels of
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protection, similar to TRSDOS.
AUTO — Automatic command after
reset. Multiple commands are sup-
ported and the limit is 32 characters
after the “AUTO.”

BLINK — Disables/ enables the blink-

ing cursor,

BOOT — Causes a hardware and soft-
ware reset.

BREAK — Disables/enables the
BREAK key.

BUILD — Creates a“DO” file, similar
to Model III TRSDOS.

CLEAR — Zeroes RAM from 5200H
to TOPMEM, the limit of free
memory.



CLOCK — Displays the real time
clock.

CLS — Clear the screen.

CONFIG — Default power-up drive
attributes. The parameters that can be
set are stepping speed, type of density,
and the number of sides on each disk
drive. Although these parameters are
used to set up the drives, the DOS’s
automatic density recognition will
override the density set in CONFIG.
DATE — Sets the current date and
will display it if issued without any
parameters. The date is automatically
retained on non-powerup reboots and
can be eliminated completely.
DEAD — All memory from 4000H
upward is zeroed and the system will
reset.

DEBUG — Activates the real time
debugger.

DEVICE — Lists the current I/ O de-
vices and their routine entry points.
DIR — List the disk directory. The
options are as follows: “A” — display
an expanded directory including pass-
word level, date of last update, start-
ing track and sector, end of file sector

and byte within the file, number of
segments, logical record length, and
size in granules of each file. “I” will
include all invisible files, “K” will in-
clude all killed files provided the
directory entry has not been over-
written, “P” directs the output to the
printer as well as the video, and “S”
will include all system files in the
directory. A really handy feature isthe
shorthand directory. By simply press-
ing the 0,1,2 or 3 key, the simple
directory will be displayed for that
particular drive.

DO — Substitute a disk file for key-
board input. This powerful command
can cause the computer to perform
several operations without operator
intervention. DO files can be nested
until user memory is exhausted.
DUMP — Write RAM contents to a
disk file.

FORMS — Sets the following printer
parameters: “I” initializes line counter
and character counter to zero. “W”
sets the line width, “P” sets the page
length, “T” sets the text length, and
“S” sets the blank spaces between
printed text.

FREE — Displays the number of
available file spaces, free granules, and
kilobytes of disk space on all mounted
diskettes, and will display the total
diskette space available.

HASH — Returns the HASH code of
a filespec.

HELP — Provides a brief explanation
of each library command.

KEYBRD — Sets the keyboard at-

tributes. The parameters are enable/
disable the blinking cursor, the
CLEAR key, the BREAK key, the
graphics convertor, and the Epson
printer graphics driver; and, which
character to use for the cursor.
KILL — Delete a filespec.

LIB — Displays the library com-
mands.

LINK — Links the printer, the display,
and the RS-232 output for simul-
taneous output.

LIST — Display a diskette file.
LOAD — Loads an object file from
disk to RAM.

PATCH — Modifies the contents of a
disk file. Currently this is the only way
to modify Multidos.

PRINT — Print out a disk file.
PROT — Changes the master pass-
word and locks/unlocksall visible and
non-system files on the disk.
RENAME — Change the name of a
file.

RESTOR — Recover a killed filespec.
This only works if the directory entry
was not overwritten on the killed file.
ROUTE — Redirects one 1/O device
to another.

SETCOM (Model III only) -— Initial-
izes the RS232 interface and sets the
parameters.

SKIP — Allows the DOS toread a 40
track diskette in an 80 track drive.
TIME — Sets the correct time or dis-
plays it if no parameters are given.

TOPMEN — Sets the upper memory
limit to protect high memory pro-
grams.

VERIFY — Causes all disk writes to
be reread for parity.

System Ultilities

Several system utilities are included
in Multidos. Some take the place of
the normal library commands found in
other DOS systems. For example,
note the lack of the library com-
mands: BACKUP, COPY, and
FORMAT. These are included in the
system utilities, perhaps to allow easy
recognition for creating a minimum
size operating system diskette. One
current limitation is the lack of a disk
zap program, which is forthcoming
from the author.
BACKUP/CMD is a menu driven
utility that duplicates an entire
diskette. It can create a mirror image
copy with a different track count, but
it cannot go from one density to an-
other, which disappointed me greatly.
If a Model 1 owner with single density
drives obtains Multidos and then later
adds a double density module, he must
order a P density copy of Multidos in
order to utilize maximum space on his
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system disk. A little greater flexibility
here would be a great improvement.
COPY/CMD is a flexible single file
copy utility that allows copying even
from a foreign DOS system or a data
diskette. Single drive copying of data
diskettes is also supported. FOR-
MAT/CMD is the disk formatter
utility. It is menu driven and asks for
the disk drive, the diskette name, the
track count, the diskette date, the
master password, the density to
format in, and the directory track
location. The diskette is checked for
previous data before formatting begins
to guard against accidental erasing.
CAT/CMD is perhaps the most
powerful and useful utility on the disk.
This little gem will pull a directory on
practically any Model 1 or Model 3
diskette, regardless of the address
marks, density, or sector/granule al-
location. This means that if a Model 1
has a double density module installed,
it can read a Model 3 directory created
by virtually any DOS.
CONVERT/CMD is a utility con-
tained only on the Model 3 version,
but is also utilized as a library com-
mand (DDAM) on the Model 1 ver-
sion. This command alters the address
marks on a single density diskette in
order to be read by Multidos. RS/
CMD is a utility called the RAM
Scanner. It will search the specified
RAM locations for all occurrences of
a single byte or a 16 bit word. It will
optionally inquire about all calls,
jumps, and loads to the selected word.
SPOOL/CMD is the Multidos RAM
spooler. This allows the line printer to
run continuously while simultaneously
freeing up the CPU for normal opera-
tions. It is a very good spooler, with
little noticeable slowdown.

TU/CMD is a TRSDOS file transfer
utility that allows the user to transfer
TRSDOS 1.3 files to a non TRSDOS
Model 3 diskette. VFU/CMD stands
for “versatile file utility” and it allows
for multiple file copying, purging of
files, printing a disk directory, and
menu based execution of all programs
on a disk. This allows purging or copy-
ing of system files in order to create a
minimum system on a diskette.

GR/CMD is a Model 1 utility that
allows producing graphics characters
from the keyboard. The KEYBRD
command must be configured for
graphics in order to use this utility.
On the Model 3, the DOS self con-
figures itself for keyboard graphics,
hence the lack of this particular utility.

Other DOS Features
Multidos also includes a utility



called Mighty Multi, which is similar
to Minidos in NEWDOS/80. It is
limited to only 4 commands, which are
COPY files, obtain DIRectory, KILL
a file, and LIST a file. It may be in-
voked during Basic with no dis-
turbance of the resident program.
Multidos on the Model 1 will auto-
matically disable the interrupts when
CLOAD, CSAVE, or SYSTEM is
keyed in. The system will not hang,
even if no disk is present in drive 0 and
it will not start a write to disk unless
sufficient free space is present on the
disk. Another nice feature is the auto-
matic repeat of the last DOS com-
mand by hitting the ENTER key.

Superbasic

Multidos’ Basic, called Superbasic,
is probably the most comprehensive
Disk Basic brought out to date, and
yet, it is the shortest Disk Basic around
with 39979 bytes free in a 48K system.
It adds so many new features to the
original Basic in ROM that a compre-
hensive description of all of them is not
possible. We shall hit the highlights of
this excellent implementation. Super-
basic is loaded by issuing the com-
mand, Basic from DOS READY. You
may also specify number of file buf-
fers, upper memory limit, and whether
or not you want variable record
lengths in random access file mode.
You may also issue any valid Basic
command, such as RUN“MYPROG/
BAS” at the end of the loading com-
mand.

There are also 4 other Basic en-
hancements that can be invoked.
Basic * will recover a previous pro-
gram that was loaded into RAM after
a re-boot orreturn to DOS. Basic ! will
allow you to load a Basic program
under an alien operating system, boot
up Multidos, and recover the program
stored in RAM. Basic # allows you to
recover a Level II Basic program as
long as Level 11 was entered via the
CMD“X” call in Superbasic. This
powerful feature allows a disk based
system to develop BASIC programsin
a Level II environment, while main-
taining the option to save and load the
programs on disk.

The final Basic available is called
BBasic, which is a much enhanced
Superbasic. BBasic adds all of the
Boss  single-stepping, trace, and
variable review functions. Even at
that, this version is still shorter than
any other Disk Basic, taking only 1309
more bytes than Superbasic. With
BBasic, you can single-step in three
ways: to the end of a line, by a single
instruction, or with a timed wait. The

OFTWARE PROFILE
‘Multidos ...
: Upgrade DOS With New
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mat: Disk L
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trace function can be sent to the video,
to the printer, or be turned off. Break
points can be set by inserting a POKE
command in your program as a further
aid in debugging. Variables can be
reviewed selectively by first choosing
which variables are to be reviewed
during program execution. By press-
ing a certain key combination during
execution, all variables selected in
step one will be displayed in the order
that they are entered, and then
program execution will continue.

Editing commands have been given
a shorthand to speed up editing. Enter
a period will list current line, a comma
will edit the current line, and a slash
will list the “BREAK in” line number
after the BREAK key is pressed. Up-
arrow lists the previous line, down-
arrow lists the next line, shift-up-
arrow lists the first line, and shift-
down-arrow+Z will list the last line.
Single letter commands include
[Clont, [D.]Jelete current line, [E.]dit
current line, [L.Jist current line,
[M]Jove line, [N]ew duplicate line,
[Plage listing, and [R]un program.
&H and &O are used for Hexadecimal
and Octal constants.

There are a number of CMD func-
tions that have been added to Super-
basic. CMD“C” causes space compres-
sion of the current program, eliminat-
ing all spaces and linefeeds that are
not in quotes. CMD“D” loads and
executes DEBUG, CMD“E” will cause
a brief explanation of the last DOS
error code to be displayed. CMD“K”
will zero a specified array. CMD“L”
will delete a specified array. CMD“M”
will move program line to a new loca-
tion and delete the original line.
CMD*“N” duplicates a line without
deleting the original. CMD*“0O” opens
an addition file buffer and can be used
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within a Basic program for dynamic
allocation of memory space. CMD“Q”
is a high speed machine language
string sort. It will sort 1000 items in
about 7 seconds. It will work on a
single or double dimension array.
CMD*“R” enables interrupts on a
Model I only. CMD*“S” returns to
Multidos. CMD*“T” disables inter-
rupts on the Model 1 only. CMD“V”
displays all scalar variables and string
equivalents in the order that they were
created. CMD“X” transfers to Level I1
while maintaining the resident pro-
gram (see Basic # section).
CMD“xxxxx” allows any valid
Multidos function to be executed
from Superbasic.

Superbasic also contains the usual
TRSDOS functions of DEF FN,
DEFUSR, INSTR, MIDS$, TIMES,
and USRn. The file manipulation
commands are KILL, LOAD,
MERGE, NAME (which allows a new
program to be loaded and run while
keeping variable values), RUN, and
SAVE. The file access commands are
OPEN (5 modes are allowed: random
I/0 to existing file, random I/O to a
new file, sequential output to a new
file, sequential output to existing file,
and sequential input from existing
file), CLOSE, INPUT#, LINE-
INPUT#, PRINT#, FIELD, PUT,
GET, EOF, LOC, and LOF.

Also included are 4 overlay utilities.
FIND will search for all occurrences
of an ASCII string in a program. GE,
which stands for global editing, allows
you to change variable names, items in
a data list, integers, strings, etc. You
can also create compressed strings,
merge lines, split lines, and change
reserved words, such as PRINT to
LPRINT. There is a fast RENUM-
BER utility and also a REFERENCE
command that cross references all
variables and integers.

Summary

Multidos’ strength lies in the power
of its Disk Basic and in its ability to
attain a 