AtaGa ¢

Name
Mapper il

Use
n * the Radio Shack TRS-80 Modgel i to o rth
operating system as well as TRSDOS

M ufacturer
o n
Hearst St
keley, CA 94702
{415} B45-8013

Size
by 3% by Y% in

Welght
Hees

Features
16K bytes of RAM, Omikron utilities and enhancem ois

Hardware required

Raclic Shack TR5-80 Model i, K bytes of RA

Software supplied
CPIM 2.2, MBASIC

Documentation

8Y2- by IHinch, three-hole punched, 6-page installation manual,
15-page users manual, 150-page MBASIC manual. and 249-page
CPM manual

Price
199

use the same language (including version), be set up for
the same screen size, and be formatted in a way that can
be read by the conversion.

The Advantages of CP/M

Why then, would you convert to CP/M? The principal
advantage for users is the great number of programs
available that run under CP/M. There are also a great
number of users groups that support CP/M, providing
public-domain software and also assistance for modify-
ing CP/M for different machines.

The greatest advantage of CP/M for manufacturers is
that it is hardware independent. In other words, only
a small part of CP/M—specifically, the BIOS (basic in-
put/output system)—has to be changed to work on dif-

ferent computers. This flexibility enables manufacturers
to include an operating system for their computers with

relatively little effort. It also makes it possible for pro-
grams written on one computer to be used on other com-
puters because they have an operating system in
COMIMOn.

The Disadvantages of CP/M

Because of its flexibility, CP/M doesn't take advantage
of any of the special features of a particular machine.
For example, there's no way to access the graphics capa-
bilities of the TRS-80. Also, CP/M works with only one
drive at a time. If you want to execute a program, you
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Phato 1: Mapper llI from Omikron.

must be “logged on” the correct drive; it does not search
all drives for the program as TRSDOS does. There is no
password protection on any files, but because any pass-
word eventually can be broken, maybe that isn't a draw-
back. Also, to copy a disk you must use three separate
programs. The last problem with CP/M is the quality of
error messages—there are only a few, and all are non-
descriptive. It's hard to believe, but this operating sys-
tem reports more cryptic messages than TRSDOS.

Converting the TRS-80 to CP/M

Let’s look at some CP/M conversions available for the
TRS-80 Model III. First, this machine requires a hard-
ware conversion rather than just software because the
Model IIT uses the first 14K bytes of memory for ROM
(read-only memory) BASIC, while CP/M expects that
memory to be empty and available for operating system
use. This conflict can be resolved only by a hardware
modification. Of course, all modifications still allow you
to use TRSDOS for your existing software.

The conversion procedure is similar in all cases. Re-
move the cover of the TRS-80 as well as the heat shield
covering the central processing board. Remove the Z80
chip and replace it with a circuit board that plugs into
the ZB0 sacket. Then plug the Z80 chip into the circuit
board. Some modifications also require a RAM (random-
access read/write memory) chip to be removed and re-
placed by a plug connected to the CP/M board. The en-



Photo 2: Shuffleboard | emory Merchant,

At a Glance

Name
Shuffleboard il

Use
To convert the Radio fModel i1t perat unde he CPIM
operating system as w It TRSDOS

Manufacturer
Memuory Merchant
14666 Dodolittle Or.

San Leandro. CA 94577
{415] 483-1008

Size
8 by 3% by ¥ inches

Weight
4% ounces

Features
High-density disk format. 16K bytes of RAM. direct cursor a - tress-
ing. virtuab-drive concept, 15-day free trial

Hardware required
Racho Shack TRS-80 Mode! Hll, 48K of RAM,

Software supplied
CRM 2.2 MBASIC

Documentation
7- by g-inch perfect-bound 77-page s s and installation manual,
184-page MBASIC manual, and 214-page Digital Research manual

Price
$299

tire procedure takes about a half-hour and is easy even
for those who have had only a casual acquaintance with
electronics.

Because the Model 11 lacks a number of ASCII
{American National Standard Code for Information In-
terchange) characters on the keyboard (braces, brackets,
control key, etc.), CP/M modifications must also recon-
figure the keyboard to generate all the ASCII characters.
Usually this involves a combination of keys, such as the
Up-Arrow and another key. I'll discuss each modifica-
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Photo 3: Vid-80 from Hob - Er ring.

At a Glance

Name
Vid-80

Use

To convert the Radio Shack TRS-80 Model il to operate under the
CPIM operating systemn as well as TRSDOS. Also, converts screen
to 80 by 24 under both operating systers.

Manufacturer

Holmes Engineering Inc.
5175 Green Pine Dr.
Salt Lake City, UT 84107
{801 261-5652

Size
9v: by 9 by V2 inches

Weight
4 ounces

Features
16K bytes of RAM, 80-character by 24-tine board included

Hardware required
Radio Shack TRS-80 Mode! i, 48K bytes of RAM. disk

Software supplied
CPRM 2.2, utilities

Documentation
v by Dnch 30-page users and installation manual 320-page
CPIM Handbook {with MPIM] Dy Rodnay Zaks

Price
§399



Name Control Key  Software included
Mapper il Down-Arrow  CP/M 2.2 MBASIC
Shuffleboard 1t Up-Arrow CP/M 2.2 MBASIC
Vid-80 Clear CPM 22

*optional at extra cost

Table 1: A comparison of the CP/M conversion boards.

tion separately, but I've also summarized conversion fea-
tures in table 1.

Mapper 111

The least expensive board evaluated was the Mapper
I from Omikron. Although the board lists for $199, it
functions well and most of its limitations should be elim-
inated by the time you read this.

The board I evaluated was an early prototype board
that Omikron was shipping to its customers. This board
is single-density, uppercase only. The manufacturer in-
dicated that double-density should be available very
soon, which would be a must for any serious user of
CP/M. Omikron indicated that this will be a free upgrade
for its customers and will contain a number of enhance-
ments ['ll cover later.

The Mapper Il uses the Down-Arrow key for the Con-
trol key and Shift-Break for escape. It emulates the
SOROC Q120 terminal for video addressing and screen
display. Installation is easy and requires the removal of
only one chip, the Z80. The board contains all chips in
sockets for easy repair and upgrade. It's also the smallest
board that was tested.

The Mapper III that [ tested could read only disks for-
matted for the Mapper Ill. Omikron indicated that the
production board will read a number of formats with the
previously mentioned software upgrade.

Omikron also expects to release a number of very use-
ful utilities that will be standard with the production of
the Mapper lll, or free to owners of earlier Mapper Ills,
in the near future. These include programs to check
memory, check disk condition, emulate a dumb ter-
minal, and transfer programs from TRSDOS to CP/M.
The last program will be most useful for long BASIC pro-
grams that you don't want to retype. Programs written
under TRSDOS probably won't run under CP/M without
modification.

For another $199, Omikron offers an additional soft-
ware package to go with the Mapper IlI. The package,
which includes CBASIC-1I, Wordstar, and Microproof,
represents a substantial savings over retail prices of these
packages and gives you a good start on CP/M software.
Omikron also has a special user’s purchase group,
Cougar, that enables owners to buy additional software
at greatly reduced prices.

Disk Formats

Price Able to use CPIM 30  Auto Repeat

See text $199 ves

Osborne, Xerox, IBM $299

Kaypro, Xerox $399 yes* yes

The installation instructions are well written and | en-
countered no problems with the board. Also, Omikron
offers a lifetime warranty on the Mapper HI. Although
the software for the version I tested was not as sophish-
cated as the other boards, even in its preliminary form,
the Mapper 1l offers a good value for those interested
in CP/M. You should check with Omikron, however, to
verify current capabilities for a particular application.

Shuffleboard III

The Shuffleboard III from Memory Merchant is a
moderately priced ($299) yet excellent conversion that
contains an additional 16K bytes of memory, for a total
of 64K under CP/M with a 48K-byte Model IIL. It indludes
both CP/M 2.2 and MBASIC, Microsoft's BASIC inter-
preter for CP/M, similar to the TRS-80 standard BASIC.
A 77-page users manual and 398 pages of Digital Re-
search documentation for MBASIC and CP/M 2.2 pro-
vide necessary documentation.

This conversion features an “auto-sense” boot that
automatically determines what type of operating system
is contained on the disk in drive zero. In other words,
once installed, the conversion boots in the proper mode
automatically; you can disable this feature if desired. The
system normally boots from drive zero, but this also can
be disabled, allowing you to boot from any drive for
CP/M. (TRSDOS, of course, always boots from drive
2€10.)

The Up-Arrow key functions as a control key, and all
other ASCII characters may be generated from the key-
board. The cursor may be set for either blinking or non-
blinking, and linefeeds for the printer may be disabled
or enabled easily to accommodate different printers.

A special function allows a remote terminal to be
hooked up to the R5-232C port to allow for graphics, an
80 by 24 display, or any other special function. A SET-
COM command, similar to that found in TRSDOS, is
used to set the data rate, parity, character length, and
stop bits. Direct cursor addressing is implemented, and
console control characters are equivalent to a Lear-Siegler
ADM-3A control set.

Perhaps one of the most unique features of the Shuf-
fleboard 111 is its virtual drive function. Although difficuit
to explain in this limited space, virtual drive means that
it may appear to the system that you have more drives

BYTE May 1984 229



230 BYTE May 1984

ANNOUNCING

UniPress is
pleased to
announce

the availability of

MS-DOS EMACS

to supplement our

existing UNIX and VMS versions. MS-DOS EMACS is

full-function Gosling EMACS, including compiled
MLISP, macros, command undo and much more.

UniPress Gosling EMACS: The famous multi-window
full-screen editor. Edit several files at once. interprocess
cormmunication on UNIX and VMS. Extensible via macros
and the built-in compiled MLISP language.
UniPress Gosling EMACS: The ullimate programmer’s
tool: C, Pascal and MLISP Janguage assist. EMACS manages
execution of Unix maketiles, and automatically points to fines
containing errors in the source code. Keys can be bound as
desired, macros can be named, custormized MLISP routines
can supplerment the many included packages, and much
more!
UniPress Gosling EMACS: (jse EMACS as your session
manager  Divide your screen into a "'shell window™ to run
commands, and one or more source file windows.
conscious EMACS. Faster and smialler; includes all standard
editing features, keybinding, and multiple windows.
PRICES: UNIX: $395/Binary; $995/Source
VMS: $2500/Binary; $7000/Source
MS-DOS: $375/Binary; $995/Source
(Requires at least 384K)

UNIPRESS OFFERS A FULL LINE OF
SOFTWARE FOR UNIX, VMS AND MS-DOS.

Lattice® C compilers to the 8086-family; poth native

and cross. Write programs on your mainirame for execution
on the IBM-PC, etc. (Cross compilers for UNIX and VMS)

GCALC extraordinary UNIX spreadsheet.
LEX — powertful interactive UNIX word processor,

PHACT Multi-keyed ISAM database record manager for
UNIX and MS-DOS,

OTHER UNIPRESS PRODUCTS:

Full UNIX System V operating system for the Apple LISA, /RDB
The Menu System, UniCalc, and more,

Call or write for more information.

UniPress Software, c.

2025 Lincoln Highway, Suite 312, Edison, NJ 08817
201-985-8000 » Order Desk: 800-222-0550 (outside NJ)
Telex: 709418

Mastercard and Visa

Unix is & trademark of Befl Laboratories » VMS is a tracermari of Digital
Equipment Corp. » ME-DOS is a tradlemaik of Micraselt » Lattice and
UniCale areregistered rademarks of Lattice ng. + IBM-FCis a iradernark of 18M.

Circle 391 on inquiry card.

than you actually do. For example, the operating system
may believe that you have two double-density and two
single-density drives even though you have only two
double-density configurations. This makes some difficult
operations easy. A high-density format routine also in-
creases disk capacity by about 11K bytes.

I strongly believe that any good conversion should in-
clude the ability to read many disk formats because very
little CP/M software comes in the TRS-80 format. The
Shuffleboard I1I will read and format Osborne, IBM, and
Xerox disks. Superbrain, Kaypro, and Televideo should
be ready soon. Of course, IBM programs wor't run on
the TRS-80 because IBM uses different central pro-
cessors, but this conversion does make data transfer
possible. Please note that I said Shuffleboard Il would
also format these disks. This enables you to prepare a
disk directly on your computer for a friend who owns
a different computer, a very nice feature that is well im-
plemented on the Shuffleboard III.

The warranty is good for one year, and Memory Mer-
chant offers a 15-day trial period. Installation instructions
are well written and clear. I installed the board quickly
and without board or documentation problems. The
Shuffleboard III offers a conversion with the features
most users require for a reasonable price.

Vid-80

The $399 Vid-80 by Holmes Engineering is the one
board that not only converts the TR5-80 to CP/M but also
converts the screen to 80 by 24. As mentioned earlier,
most software is formatted for an 80 by 24 screen, and
this conversion makes the Model Iil compatible with
almost all CP/M software. For video and screen format-
ting, the Vid-80 emulates the Lear-Siegler ADM-3A
terminal.

The conversion for 80 by 24 also works in TRSDOS
with some limitations. Software, especially machine lan-
guage, will not work without conversion in the 80 by 24
mode. The board also redefines graphics from 127 by 47
to 159 by 71, slightly improving resolution. Locations for
the PRINT@ command are also redefined from 0
through 1024 and 0 through 1919. It would take a separate
review to evaluate the board for its use in TRSDOS, but
it does function under both operating systems.

The latest version of the board has the ability to read
and write several 5%-inch disk formats, including those
of the IBM PC, Kaypro II, Xerox 820 (single- and double-
density), Osborne-I, Zenith Z-100, Freedom Tech, and
Morrow Micro Decision. Maximum storage using the
Kaypro standard is 191K bytes. Considering that CP/M
uses quite a bit of disk overhead, this is amazing. You
end up with more storage capability than TRSDOS.

After the board is installed, the Model Il automatically
recognizes which operating system is on the disk and
boots up in the 80-character mode. If you want a 64-char-
acter mode, you hold down a “6” during booting. In-
stallation requires the removal of two integrated circuits
and their replacement on the Vid-80 board. Two solder-
less jumper cords and two power cords must be at-



tached. All this is done without any soldering or per-
manent change to your TRS-80.

In addition to the CP/M operating system and its util-
ities, two other programs are included. A Sap utility sorts
and packs the directory to conserve space and alpha-
betize. An Unerase utility lets you restore files that may
have been accidentally erased. Auto-repeat capabilities
for each key are also standard with the Vid-80.

The Vid-80 RAM can be increased through expansion
modules to nearly 1 megabyte. A CP/M 3.0 version
should be available by now for Holmes's 64K-byte mem-
ory option (112K bytes total), which sells for $524.

For technical assistance and updates, Holmes main-
tains both a phone number and a computer bulletin
board. This bulletin board, Connection-80, enables
Holmes to pass on patches and other technical informa-
tion and allows the user to leave questions about Vid-80
for Holmes. When I contacted Holmes with technical
questions, both as a reviewer and customer, the com-
pany was courteous, quick, and correct each time,

Both Omikron and Memory Merchant indicated that
they will be marketing an 80 by 24 conversion for their
CP/M boards in the future. The Vid-80 already has this
feature, which makes the Model Il very competitive
with the Model 4. The Vid-80 is a complete CP/M con-
version and enables you to enter the world of CP/M
without reservation.

What about the Model 42

What advantages does the Model 4 have over the
Model ITI? Well, the most significant are a higher speed
processor, an 80 by 24 screen, ASCII character genera-
tion, a new (TRSDQS 6.0) operating system, and CP/M
compatibility. If you're only interested in CP/M, you
should consider one of these boards for your Model I11.
Holmes also sells a speed-up kit for the Model Il for
about $100. Converting this way allows you to add one
piece at a time, instead of all in one big costly chunk.

Conclusions
Each of the conversions is targeted at diffe ent users.
You should decide which you need for your individual

use. All the conversions worked without major problems
and are easy to install following the instructions included
with each.

The Omikron Mapper 11 is aimed at the low-budget
user who intends to purchase his software from Omi-
kron. Omikron's Cougar club allows owners to purchase
major programs at very low cost. The company has a
track record with the Model I Mapper and should have
several enhancements included in the future.

The Memory Merchant Shuffleboard 1l is a full-fea-
tured CP/M conversion that meets the needs of most
users. It reads three disk formats, and three more will
be ready soon. The virtual-drive idea is exciting and very
useful to two-drive owners. I was most impressed with
this board and its implementation. I have used this board
for several months without a single bug.

The Vid-80 from Holmes Engineering is the only con-
version [ tried that also converts the screen to 80 by 24.
Sooner or later all computer users will want this size
screen for some application, and Holmes solved that
problem. I give Holmes four stars for this conversion.
I know that $400 is quite a bit to spend, but that's a very
low price for CP/M, an 80 by 24 display, and accommo-
dation of a wide variety of disk formats. Holmes has
been in the TRS-80 business for many years and has a
good record with the dealers with whom I spoke. If you
can afford to do the conversion all at once, the Holmes
board is a good choice.

Allin all, the TRS-80 user has a number of conversions
from which to choose. With Radio Shack turning to
CP/M, it may not be many years before TRSDOS is gone
forever. I think all serious users should start locking into
CP/M and what it has to offer.m

Author’s Note:

I'd like to thank all the manufacturers for their cooperation and answers
to my questions. I'd also like to thank Bob Byars at Mountain Data in Havre,
Montana, for the use of his equipment and time,

Mark E. Renne (53 Glacier Ct., Bozeman, MT 59715} is a free-lance writer
and full-time student at Montana State University in Bozeman.

IT'S SIMPLE. . .CALL AND SAVE MONEY!

Since 1978

GA. & INFO
912-377-7120

DIRECT MARKETING IBM PC Compatibles kK
CO::\:P'::E’:S AND Call For Your Choice
ENT
TO SAVE YOU MONEY! olumbia Tand 4
EPSON PC Model 2000 MicroManagement

FREE UPON REQUEST
SDISCOUNT PRICE LIST AND INFORMATION KIT
SCOPY OF MER'S WARRANTY
PRICES AND PRODUCTS ARE SUBJECT TO CHANGE
WITHOUT NOTICE,
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Other Products Systems, Inc.

2803 Thomasville Road East
Cairo, Georgin 31728
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