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Dimension 6800

Amachine withthe capability toemulatethe IBMPC, Applelland
Kaypro micros wouldseemto be apractical proposition. Butitmight
alsoprovetobe anexpensive mistake. Peter Brighttakes alookatthe

‘multi-faceted’ Dimension 68000.
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It had to happen. First we had the
unfriendly micro, then we had the
friendly micro, now meet the world’s
first schizophrenic micro. As well as
beingitself,the Dimension 68000thinks
it'san Applell, an IBM PC and a Kaypro
portable.

This is the first micro in the UK which
can emulate more than one other
machine at the flick of a switch. It is
achieved by clever use of both hard-
ware and software. The basic Dimen-
sion uses a Motorola 68000 processor
with up to 512k of RAM on the main
board. When you upgrade vyour
machine there is no longer any need to
throw away your software and start
again — simply add a more powerful
processor for the more difficult jobs.

Hardware

The Dimension conforms to the tradi-

tional three-box design: main unit,

keyboard and display. The main unit is
[d

metal-cased, so there shouldn’t be any

radio frequency problems, and it looks

very traditional — finished in cream

with a black blanking plate at the front

next to the disk drives.

Thefrontofthe mainunithousestwin
half-height 5%4in floppy disk drives and
the reset switch. The switch signal can
be intercepted under software control,
so you can stop inquisitive fingers from
blowing the system.

The rear panel houses an RS232
serial port, a Centronics printer port, a
games paddle port, the composite
video output and the keyboard socket.
In addition there are six blanked off
slots which can be removed if you wish
to install expansion cards. The back
panel also houses the ducting for the
relatively quiet internal cooling fan.

The overall impression of the con-

struction is one of solid dependability.

Ease of servicing is good — to get
inside the main unit simply slacken six
screws and remove the lid.

The main board sits at the bottom of
the unit and takes up most of the
available space. The build quality was
goodwith noobvioussignsofpatching.
A major part of the board on the review
machine was taken up by RAM chips —
up to four banks of 17, 64k chips gives a
total onboard capacity of 512k. If you
need more memory you will have to
plug it into the expansion ports. The
machine also comes with 8k of ROM
which is used to hold the bootstrap
loader, some basic diagnostics and the
ROMBIOS routines for the operating
system.

From the outset the Dimension was
designed to be based on a bus system,
allowing extra boards to be plugged in.
Micro Craft, the US-based manufactur-
er, seems to be very eager that third
party manufacturers should produce
add-on cards for the machine. This
eagerness extends to providing a sys-
tem builder’s toolkit and offering finan-
cial incentives.

The main board houses six slots for
expansion cards. On the review
machine three of these were occupied
by 6512 (a 6502 with an external clock),
280 and 8086 slave emulation proces-
sors (see ‘Emulation’ section). You can
also add RAM cards, RS232 cards, and
soon.

The main processorinthe Dimension
is the Motorola MC68000 CPU. This
truly massive chip sits on the far
right-hand side of the main board; and
is powerful enough to allow the
machine to be a practical proposition if
you add more serial cards and a
multi-user operation system. Unfortu-

nately time did not allow meto try it out
as a multi-user system.

Although the review machine was
supplied with twin 5%in, 40-track flop-
py disk drives, the casing has space for
two more or for a hard disk.

The disks and their associated con-
troller (a NEC 765) are highly pro-
grammable to allow them to read the
different disk formats necessary for
Apple, IBM and CP/M-80 emulation.
Theyarecapableof halfsteppingandso
can read most protected Apple disks. In
fact, when the machine is running
under Apple emulation the drives even
sound like Apple disks!

Even if you are not running emula-
tion, you can still persuade the disks to
read alien formats by using the FOR-
MAT utility supplied with the machine
under CP/M-68k. This utility allows you
toread IBM PCsingle and double-sided
CP/M, Tandy TRS-80, Kaypro,
Cromemco SD and Osborne SD. | tried
this out on some Kaypro CP/M-80 disks
and it seemed to work fine.

The Dimension comes with acompo-
site video output as standard, so you
should be able to plug most popular
monitors into the machine with no
problem — as long as they support
composite video. The review machine
was supplied with a Taxan amber
monitor which was fine. (As a matter of
taste | still prefer green screens to
amber.)

The defaultdisplay onthe Dimension
is80 columns X 25lines. The 25th lineis
usually used to display system status.
When you first boot CP/M it shows the
disk formats that your floppy drives are
set to read, and how much RAM is
available.

The most interesting aspect of the
Dimension’s display is that its size can

Average|BM PCclone keyboard, althoughthe Caps Lockand NUM Lock keys with built-in LEDS areinnovative
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be altered under software
control. In addition to the
standard 80 x 25, the system
comes with utilities to create 80 x 50, 20
X 20, 40 X 24 and 100 X 25 displays.
Some of these configurations look very
strange — 80 X 50 was virtually
unreadable on the Taxan monitor
because it was flickering so much. It is
possiblethatamore expensive monitor
wouldn’t have this problem. The
keyboardisastraightcopyoftheoneon
the IBM PC; but whereasthe PC hasone
of the best keyboards available, this
copy is merely average. Whoever
manufactures it must be making a mint
because this copy seems to be used by
virtually every PCiookalike | have seen.

The keyboard is connected to the
main unit via a coiled cable and a DIN
plug. There’s notquite as much cable to
play with ason someothersystemsasit
hastoplugintotheback ofthe machine.

The keys are divided into three
functional areas: 10 function keys on
the left; followed by the qwerty typing
area; and the numeric keypad/cursor
control area on the right. The only
improvement over the standard IBM
keyboardisthatthe CapsLockand Num
Lock keys have built-in LEDs which
make it easy to see if they are engaged.

The keys don’t have the solid feel of
the IBM. However, they do have the
advantage of having lumps moulded
ontothe‘F’,’J"and numeric ‘6" keys.|'m
told these make it easier to position
your fingers if you are a touch-typist.
I’'m not a touch-typist so they made no
difference in my case.

One final point about the keyboard is
that the review machine came with an
American keyboard with no ‘£’ sign. It's
a small point but very annoying.

System software

The Dimension supports a wide range
of operating systems. In single-user
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The mainunithousestwin half-height5Vain floppy diskdrives

mode it uses CP/M-68k; however, in
multi-user mode it supports the less
well-known Mirage, with Unix and Bos
being ported onto the machine at the
moment.

Mention CP/M-68k to anyone who
knows about micro-operating systems,
and the response is likely to be either
‘What?’ or ‘Isn’t that the DIY kit?’

CP/M-68k is the Motorola 68000
version of CP/M. It was written in the
early days of Digital Research deciding
to put CP/M on every microprocessor it
could lay its hands on. It has been the
poor relation of the CP/M family for a
long time — the attitude from Digital
Research seems to have been ‘Here's a

115VAC
3 AmP
50/60HZ

MICRO CRAFT CORPORATION
MADE IN DALLAS, TEXAS U.S.A

C complier, here are some routines . . .
get on with it.’

The majority of 68000 implementa-
tions have been in powerful multi-user
‘super micros’ where single-user CP/M
is not appropriate. Consequently very
little applications software has been
ported onto this processor/operating
system.

This may change soon — | know of at
least one company which is taking
advantage of the apparent mess which
Sinclair has made of QDOS by porting
CP/M-68k onto the QL. This one
machine has the potential to sellin high
enough numbers to justify indepen-
dent software vendors moving their

GAME CONTROL
® e

RS232C

At the rear of the machine six presently blanked-off slots will allow the installation of expansion cards
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software onto CP/M-68k.

CP/M-68k on the Dimension seems to
work well enough. It feels more like the
old CP/M 2.2 than newer versions such
as 3.1. It still has STAT which was
droppedon3.1anditdoesn’thave SDIR
or any of the fancy new CP/M features.

The first thing you notice about this
version of CP/M is that it is relocatable
and has to be relocated depending on
how much RAM you have. Micro Craft
has provided four submit files to make
the process easier. These are called
SYS128,SYS256, SYS384 and SYS512.

The Dimension version of CP/M-68k
does have a couple of nice touches
which are worthy of note. Thefirstisthe
addition of a RAMDISK utility. This
allowsyouto setaside a portion of RAM
as a silicon disk. This is accessed as
drive K: by CP/M-68k and provides an
easy way of speeding up applications,
especially those that rely on overlays.
RAMDISK 256 sets aside a 256k block of
RAM, RAMDISK 0 swWitches the
RAMDISK off.

The second feature is a print spooler.
This intercepts text going to the printer
and writes it to an area of RAM where it
is held until the printer can printit. This
saves you having to wait for the printer
and means that you can get on with
something else while the printer is still
printing.

RAM is allocated to the spooler with
the SPOOL command. The syntax is
exactly the same as the RAMDISK
command; for example, SPOOL 64
would set aside 64k of RAM for the
spooler.

The review machine was also sup-
pliedwiththe Mirage multi-useroperat-
ing system.

The major claim to fame of the
Dimension is that it can run programs
that weren't originally designed to run
on it. Atthe moment it can emulate the
IBM PC, the Apple |l and the II+ (but not
yet the lle or the lic), and a range of
CP/M-80 2.2 machines including the
Kaypro which | tested here. In theory
there is no reason why someone
shouldn’t write his own emulator given
the time and experience.

When the machine first arrived | was
very curious to see how Micro Craft had
managed to convince a machine with a
dirty great 68000 processor in it that it
was really an Apple lloran IBM PCora
Kaypro, all of which use different
processors and have different
architectures to the Dimension.

WhenItookthe lid offallwasrevealed
— there sitting in the expansion slots
were a6512(Apple), an 8086(IBM)and a
Z80(Kaypro et al).

When, say, an IBM program is
loaded, the instructions are executed
not by the 68000 but by the 8086. This is
fine until the program decides it wants
to talk to the outside world and finds
that memory addresses, disks, display
and keyboard aren’t where expected.

This problem is overcome by a
combinationof hardware and software.
All the device controllers are highly

programmable and so can be program-
med to different settings. Also the
68000 handles all the I/0 along the bus
so that it is possible to program the
68000 and the device controllers to
imitate the hardware of the target
machine and fool the application prog-
ram into thinking that the Dimension is
really an Apple or an IBM.

This is no mean feat when you
considerthat Micro Craftwouldn’thave
had access to the source code for any of
the systems. Also, because the emula-
tion programs are written in 68000
code, Micro Craft neatly sidesteps any
danger of the likes of IBM suing it*for
ripping off the code in the IBM ROM.

IBM emulation: The review system
came complete with no less than four
different IBM emulation programs:
IBM, IBMGRF40, IBMMONO and
IBMEXP18. The first three emulate 80 x
25 colour graphics, 40 x 25 colour
graphicsand monochrometext respec-
tively. IBMEXP18 was an experimental
enhanced version of the emulation
which atthe time of writing hadn’t been
fully debugged.

Assumingthatyourprogramissetup
torunonacolourgraphics|BM, youcan
call up the emulation program by
simply typing ‘IBM’. This pulls in the
emulation program which is about 22k
long and then displays a sign-on screen
tellingyouwhatyoursystem configura-
tion is, and asking you to put an IBM
boot disk in drive A.

It is possible to alter the default
system configuration by specifying
parameters when you call the IBM
program. For example, the default
system for the review machine was:
412k of RAM, an 80 X 25 graphics
display adaptor, two dogble-sided disk
drives, one parallel printer interface
and one serial interface card.

If forsomereason | had decided that |
only wanted 256k of RAM to be
allocated to the PC emulation | could
have typed ‘IBM MEM=256".

The second main parameter is ‘IN-
TENSITY". If the applications program
uses different display intensities then
they will be displayed by the emulator
as reverse video. None of my test
programs needed this but | have a
feeling it could look a little strange.

For people ‘in the know’ the
‘CONFIG=$$$$' parameter can be used
to specify exact hardware emulation
andisthesoftware equivalentofthe DIP
switches on the main board of the PC.
The only trouble is that the argument
for CONFIG is a two-byte hex word
which is worked out by referring to a
table in the reference manual. | have a
feeling that most people will stick with
the default settings!

Micro Craft claims about 80-90%
compatibility with the IBM PC for its
emulation. | think this is about right. |
tried Microsoft’s Flight Simulator on
the system and it booted up quite
happily. The only problem was that it
didn't work correctly. Although the
display was fine and the instrumenta-

tion responded to keyboard input, |
couldn’t make the thing fly. At first | put
this down to pilot incompetence, but
then | tried the same disk on my Olivetti
and | flew it with no problems.

| can only conclude that there was a
small bug in my version of the emula-
tion software. It did all the difficult
things (video and keyboard scanning)
fine, but fell down on other points.

Micro Craft shows a refreshing hon-
esty about compatibility problems.
Included in the emulation disk was a
README file which listed all the known
problems with the emulation software.
Theseincluded direct /O tothe NEC 765
disk controller, games port not emu-
lated, specker channel 2 not emulated
and BASICAwon’trun because the IBM
ROM is copyright IBM.

The experimental release 1.18 which
was included is said to support direct
1/0 to the NEC 765 and have improved
support for the RS232 port (although it
is still not fully supported).

To exit emulation mode you can
eitheruse thetime-honoured CTRLALT
DEL key combination or hit the reset
key. Either way you will be asked to
confirm that you wish to leave emula-
tionmode and be returned to CP/M-68k.

Apple emulation: The Apple emula-
tor presently covers only the Apple Il
and the Il+. Emulation is entered by
typing ‘APPLE’ (surprise, surprise!).
Thesignonscreenis very differentfrom
the IBM version. Whereas options have
to be entered as parameters on the IBM
version, here they can be toggled on
and off by using the function keys.
Much more friendly.

All the Apple expansion slots are
emulated and are as follows: 16k
language card in slot 0, parallel printer
card in slot 1, serial card in slot 2,
80-column card in slot 3, two Apple
disks in slot 6 and the mass storage unit
in slot 7. The system also emulates the
lower case conversion to allow lower
case characters to be entered.

Allthe above emulationsamountto a
fully expanded Apple Il. The only odd
optionisthe ‘Mass Storage Unit’. Thisis
a software device that allows Applesoft
Basic programsto access CP/M-68k text
files.

The emulator program is designed to
run under DOS 3.3 or ProDos. | tested it
under DOS 3.3. When | first tried to use
the emulator | wasn’t very successful
untillreadasectioninthe manual about
a file called APCODE.0.

Benchmarks

BM1 1.6
BM2 5.8
BM3 1.3
BM4 10.7
BM5 13.4
BM6 23.2
BM7 41.5
BMS8 29.2
All timings in seconds. For a full
listing of the Benchmark programs
see ‘Direct Access’.
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This is what the manual
says about APCODE.O.

'APCODE.O contains certain
information that allows the
“booting” process to proceed faster.
Also, the information stored in
APCODE.O may be needed by the
programs and the operating system on
the computer. In order to respect
certain information that is proprietary
to Apple Computer Inc, Micro Craft
Corporation cannot send an emulation
masterdiskette with APCODE.O already
in place.’

In other words if the emulator is to
work properly it needs bits of DOS 3.3
which are the property of Apple and
which Apple isn't about to give away.

Micro Craft gets around this nasty
little problem by shipping free with
every system a utility disk called The
Filer' made by Central Point Software.
Central Point Software has licensed
DOS 3.3 from Apple, so the disk
containsthe relevant routines. Now the
only problem is to copy them over to
your emulation disk.

Micro Craft has taken care of this as
well. First you enter emulation mode
and boot the Filer disk, then you hit the
reset switch and hey presto a menu
appears saying 'F1 to save APCODE.O".
You hitFl andtheroutinesarecopiedto
your emulation disk.

As soon as |
success rate at running Apple prog-
rams increased, so these are obviously
useful routines to have around. The
only question is: is it legal?

I'm not sure that it is. Included with

'The Filer' this
notice:—
‘DOS 3.3andApplesoftare copyrighted
programs of Apple Computer, Inc
licensed to Central Point Software, Inc
to distribute foruse onlyincombination
with The Filer. Apple software shall not
be copied onto another diskette (except
for archive purposes) or into memory
unless as part of the execution of The
Filer. When The Filer has completed
execution Apple Software shall not be
used by any otherprogram.’

I'd be interested to hear what other
users think, but it sounds as if copying
those routines isn't legal.

Kaypro emulation: This is just the
same as the previous two: put the
emulation disk in drive B, a Kaypro boot
diskin drive A, hitthe right keys and off it
goes.

In fact the Kaypro emulator was the
only one of the three emulation prog-
rams with which | had reliability prob-
lems. It had a nasty habit of bombing
out or not returning to CP/M when | hit
the Break key.

Machine emulation is certainly the
most impressive feature of this
machine. On the whole it has been
executed well; according to Micro Craft
the latest release ofthe IBM emulator is

had found out my

documentation is
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an improvement over the version

tested which in turn is pretty good.

| especially like the honest attitude

which Micro Craft has adopted about
what its system will and won't do.

Applications software

No applications software was supplied
with the review machine. This is one of
the major areas that worries me. As |
said before, very few applications
programs are available under CP/M-
68k. You could run the machine in
emulation mode and run, say, IBM
software, but this is only viable as an
upgrade option.

Il am not sure if you are better off in
multi-user mode. At the moment the
system is only available under the
Mirage operating system. This is hardly
a mainstream micro, multi-user O/S so
your choice wil be limited again. If or
when Unix and BOS are implemented
the situation should improve.

Although the system wasn't supplied
with any applications software, it did
come with a Basic interpreter for
Benchmark purposes.

The Dimension is shipped with a
version of Basic known as Unibasic.
Apparently this is shipped in different
versions — the review machine came
with the AS version which is very like
Applesoft Basic. This similarity extends
to being ableto run Applesoft programs
directly onthe Dimension.Even most of
the PEEKS and POKES are the same.

You'll notice that | say most. The
pages of the manual relating to the
differences were missing. If Unibasic
really is compatible with Applesoft
Basic atthe PEEK and POKE level then it
will merit a review on its own.

One thing that is certain is that
Unibasic version AS is very slow.
When you look at the Benchmarks,

don't forget that they were run on
what is virtually a full-blown 32-bit
processor...

Documentation

The standard of documentation sup-
plied with the review machine varied.
The CP/M-68k documentation was
standard Digital Research — every-
thing was there, butthis doesn't mean it
was easy to understand.

The Dimension documentation was

Technical specifications
CPU:

supplied in a tightly-packed A5 binder.
In fact the binder was so packed that it
was difficult to get it out of the box.

The documentation was easy to
understand and logical. However, | am
notsurethata novice would havefound
it so straightforward. The manual
makes no attempt to be a tutorial — the
information is pitched at a higher level
than is usual these days. This is not
necessarily a bad thing. This is not a
beginners' machine, so there is no
reason to pitch the documentation at
the beginners' level.

Prices

The Dimension 68000 is imported into
the UK by Tashkl Computer Services of
Wembley. Asthe machine was original-
ly priced in dollars, the UK selling price
is liable to vary.

£
Basemodelwith512kofRAM 3950
Emulationcards 495
Priceofreview machine 5175
Conclusion
Technically the Dimension is a very

innovative product, and the machine
emulation iswell executed for the most
part. My only worry is whether this is a
case of building a machine for its own
sake rather than because the market
needs it.

The
levels: as a

Dimension operates at three
single-user CP/M-68k
as a standard multi-user
and as a mixture running

machine;
machine;
emulation.
As a standard single-user machine it
is overpriced and runs an unpopular
version of CP/M. As a multi-user
machine it could be competitive with
the right operating system. As an
emulation machine itis unique as far as
Il know.
But | am
market is

not sure how large the
for this kind of multi-
personality machine. Ifeel thatits major
appeal will be to people who are
upgrading from, say, an Apple Il but
who stillwantto be ableto run their old
software.

It is not a machine for beginners, itis
not particularly friendly and the docu-
mentation is notwritten for beginners.
As long as you bearthis in mind you will
be OK.

Motorola MC68000 also 6512,Z80 and 8086

slave processors

RAM: Upto512konboard

ROM: 8k

Keyboard: IBM PC copy

Display: Softwareswitchable— default80 x 25
1/0: Buscards,games,RS232, parallel printer

Operating systems:

CP/M-68k, Mirage (DOS 3.3, ProDos, PC-DOS

andCP/M2.2underemulation)
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