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No longer are your
choices in the Micro
Channel pool limited
to IBM, IBM, and
Tandy. A dozen
vendors have now
jumped into the
water with 386- and
386SX-based MCA
systems.

by Winn L. Rosch

oints of view about IBM’s Micro Channel architecture are as

sharply split as on any religious issue. To some, IBM's current

design architecture represents the biggest breakthrough in comput-
ing since beads were strung on the first abacus. Others see it as the most
flagrant fraud since the Piltdown man, a mere con to keep clone makers out
of the PC market.

Several facts are indisputable. The Micro Channel architecture (MCA) is
real. It’s an established standard that has already passed its third birthday.
More than two million IBM Personal Systems incorporate the architecture,
and as of this writing, at least 27 vendors have announced that they are
producing MCA machines.

It is also incontestable that MCA is incompatible, physically and electri-
cally, with expansion boards made for PCs and ATs, That incompatibility is
intentional: if you can’t use old boards, they can’t hold back the performance
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of your Micro Channel computer. Some
believe that this incompatibility mirrors
IBM’s motivations in developing MCA,
reflecting an insidious desire to wrest back
total domination of the personal computer
market—but even they admit that MCA is
superior to the classic AT bus (also called
the ISA or Industry Standard Architecture
bus). It’s faster, cleaner, more powerful,
and more versatile.

MCA is also undeniably harder—not
to mention more expensive—to clone. To
make an MCA computer, you need more
than the aspirations, screwdriver, and
third-grade education that evidently suf-
ficed for building a PC clone. The tech-
nology is complex enough that perfect
compatibility is elusive.

Still, while two of the ten non-IBM
PCs we reviewed failed to pass at least one
of our compatibility tests, the machines in
this roundup confirm the final fact: MCA
is clonable. IBM fully documents the
architecture’s operation with a complete
description of its timing characteristics,

which govern when and how MCA de-
vices react to one another’s commands.
(IBM never provided this timing informa-
tion for the classic AT bus.) In addition,
VLSI chips have become available for
building both MCA computers and ex-
pansion boards.

These facts lead to an inescapable
conclusion: If you care about perfor-
mance, you need to know about Micro
Channel architecture. PC Labs has found
that ISA-bus machines are cost-effective,
high-performance products that work well
with today’s DOS or on small LANs, yet
MCA (orthe non-IBM alternative, EISA)
remains an intriguing choice for duty on
high-end networks, as well as for future
applications, because of its many advanced
features.

PHILOSOPHICALLY SPEAKING

The Micro Channel bus, the connectors
into which you plug expansion boards,
and the circuitry that links them together
are only the embodiment of the MCA
specification—the blueprint or building
code that outlines all the rules for building
this type of computer.

The distinction between the MCA
specification and its physical embodiment
is an important one. Real computers are
implementations of the MCA design,
defined by it rather than defining it. The
MCA specification is not static; it’s de-
signed to be changeable while maintain-
ing compatibility. It is itself more flexible
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than any single computer could possibly
be, allowing a wide variety of computers
to be built around its architectural core.
MCA computers do not have to incorpo-
rate all the features of the MCA specifica-
tion to be compatible; for example, 8-,
16-, and 32-bit bus designs are possible.

Because MCA is a specification, fully
defining it means understanding and ab-
sorbing reams of diagrams, scads of sche-
matics, and a dossier of descriptions. But
all of the information can be distilled to a
few essential concepts that characterize

the four fundamental areas in which this
architecture improves on the AT bus:
performance, concurrency, reliability, and
accessibility.

MCA earns a performance edge in
several ways. First and foremost, it’s
designed to operate faster. The biggest
speed limit on classic-bus computers is
their tendency to emit electromagnetic
interference. The MCA design minimizes
this interference, so that its bus can poten-
tially operate faster than the AT bus.
Current MCA implementations are 25
percent faster than classic-bus machines
on like chores simply because most MCA

BUS MASTERS TAKE CHARGE

by Winn L. Rosch

The conventional ISA computer is
essentially nothing more than a micro-
processor enhanced with incidentals
like memory and an expansion bus—a
pocket calculator with its wildest
dreams fulfilled. In ISA computers,
the microprocessor is the all-knowing
brain that controls everything and also
sets the limits. The rest of the computer
can do nothing more or faster than the
microprocessor, whose overhead con-
strains transfer speeds across the ex-
pansion bus.

Micro Channel architecture, how-
ever, borrows a concept from main-
frame computers: The scheme turns
the microprocessor and the expansion
bus into separate subsystems, each
freed from the limitations of the other.
Instead of having a single element in
control, the MCA expansion bus can
be commanded by any of several de-
vices called bus masters. The bus
master in charge has an elegantly simple
function; it just moves information
across the expansion bus. MCA gives
it free rein to do whatever it wants. The
interactions among bus masters are
coordinated by special system-board
circuitry known as the central arbitra-
tion point (or CAP).

A bus master owns the MCA sys-
tem as long as the CAP gives it com-
mand. Typically, the bus master will
be a device such as a high-speed direct
memory access (DMA) controller,
which moves bytes from one place to
another with extreme dispatch.

Independent bus masters accelerate

the performance of MCA computers in
several ways. For one thing, they are
not restricted by microprocessor per-
formance. The MCA specification
defines data transfer rates up to 160MB
per second, which is nearly three times
as fast as the peak transfer rate of a 33-
MHz 80386 microprocessor with true
zero-wait-state memory and no system
overhead (that is, without certain func-
tions that are hardly incidental, such as
memory refreshing).

In addition, because bus-master
transfers take place without micropro-
cessor intervention, an MCA computer
equipped with cache memory can
continue working during a bus-master
data transfer, achieving a small degree
of parallel processing. Bus masters that
have their own microprocessors and
memory (as on a coprocessor board or
an array processor) yield an even
greater degree of parallel processing,
stealing only a little expansion bus
time when they need to interact with
other parts of the system.

THE SLAVE ROLE
The opposite of a bus master is the bus
slave. As its name would imply, the
slave responds to the commands of the
bus master, accepting the data the bus
master sends out or originating the data
the bus master requests. The bus slave
functions like an ordinary expansion
device (such as a video card or drive
controller) in a nonmastering computer
such as an IBM PC or AT.

The difference between bus master
and bus slave is entirely functional. In
the MCA scheme, one bus master can



computers have a 10-MHz bus clock and
most AT-bus (and EISA) machines have
8-MHz bus clocks. Beyond that advan-
tage, features that are already defined but
not implemented in today’s PS/2s allow
for speed increases of up to 800 percent in
future computers.

DOUBLE DATA

MCA gains performance over the AT bus
with its full 32-bit bus width, doubling its
data-handling capacity. The original MCA
specification included several new bus
protocols, including burst mode and
matched-memory cycles, to improve data
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transfer speed. When the MCA specifica-
tion was revised with the introduction of
IBM’s RISC System/6000, more fast-
transfer modes were added, including
streaming data mode and multiplex data
transfers. Future MCA computers and
peripherals that take advantage of all the
provisions of the revised MCA specifica-
tions can potentially transfer data across
their expansion buses at 160 megabytes
per second. That compares to 16 MBps on
the AT bus, 20 MBps on the original
MCA, and 33 MBps under the EISA speci-

BUS MASTERS TAKE CHARGE

CONTINUED
take control over another, making the
second its slave. When a new situation
demands, the same two devices can
switch roles.

All expansion boards can function
as bus slaves; consequently, there is no
such thing as a special bus-slave board.
Boards that can function as bus mas-
ters are special, however, and require
additional circuitry to take command
of the system. Such expansion boards
should be called bus-mastering adapt-
ers or bus-mastering boards.

MCA is designed to support up to
15 bus masters (not counting the com-
puter’s microprocessor), limited by the
coding abilities of the four hardware
signals that the CAP uses for arbitra-
tion. To take control of the MCA ex-
pansion bus, a bus master sends out
special hardware commands to the CAP
and the CAP resolves any conflicts
between competing masters. By de-
fault, each bus master is assigned an
arbitration priority, although the MCA
specification allows these priorities to
be programmed.

Bus masters are not just for multi-
microprocessor parallel computers.
Any input/output device can take ad-
vantage of this technology to enhance
performance, power, and overall
throughput. For example, an intelli-
gent bus-mastering hard disk control-
ler could store disk data in internal
cache memory and encrypt it off-line
(from the bus and host microproces-
sor), on its way to or from the disk
drive, providing absolute file security
with minimum system overhead. The

Unrestricted by
microprocessor
performance, bus masters
increase the speed at
which information is
transferred in MCA
systems.

same technology could add advanced
error correction to disk or tape mass-
storage systems.

A bus-mastering network adapter
can free your system’s microprocessor
from the layers of protocol manage-
ment because the adapter can commu-
nicate directly with other expansion
boards in the server. Bus-mastering
communication concentrators could
likewise relieve the load on the micro-
processor, supporting many types of
terminals by means of in-line protocol
conversion or emulation. Bus-master-
ing microprocessor upgrades can re-
place the host microprocessor on the
system board or operate parallel with it
to improve the system’s data process-
ing capabilities. Bus-mastering display
systems can extract data directly from
memory and assume all the responsi-
bility for creating a complex image.
Bus-mastering technology also lends
itself to developing intelligent internal
subsystems for the processing of com-
plex mathematics, speech, or electronic
vision. ]

fication as it stands at the time of this
writing.

MCA is designed for concurrency,
which means that it is capable of support-
ing both multitasking and parallel pro-
cessing. It combines bus masters and a
hardware-controlled arbitration system to
break the direct link between a computer’s
microprocessor and the expansion bus
(see the sidebar ‘‘Bus Masters Take
Charge’’).

In AT-style computers, the expansion
bus is merely an extension of the system’s
microprocessor, and the microprocessor
is burdened with handling every transac-
tion that travels across the bus. The MCA
design broadens the bus bandwidth be-
yond the data-handling abilities of any
single microprocessor and allows several
intelligent subsystems to share the bus ef-
fectively.

Today, bus mastering doesn’t make
much difference. After all, DOS is a single-
tasking operating system, and the per-
formance of the AT bus exceeds most
single expansion boards. Forexample, the
10-MHz data speed of an ESDI hard disk
controller or Ethernet adapter is not con-
strained by AT bus performance. But MCA
comes into its own when multiple intelli-
gent adapters have to operate simultane-
ously.

Right now, only multiuser systems—
networks and workgroup computers—
need that kind of power. In the future, new
operating systems offer the hope thateven
single-user systems will benefit from bus-
mastering designs like MCA and EISA.
Imagine, for instance, an advanced ver-
sion of OS/2 in which each thread of a task
could automatically be directed to a sepa-
rate MCA bus master.

CRASH DUMMIES

The Micro Channel architecture is de-
signed to be especially reliable. Thanks to
such advanced technologies as surface-
mount components and application-spe-
cific VLSI (very large-scale integration)
circuits, IBM Personal Systems are de-
signed to operate considerably longer
without failures than PCs and ATs. For
many businesses, that translates to corre-
spondingly cheaper maintenance and ser-
vice contracts. For individuals, that should
mean fewer costly, frustrating trips to the
repair shop.

Earlier this year, MCA'’s theoretical
reliability seemed at odds with reality:
Some MCA hardware was reportedly fail-
ure-prone. But for the most part, these
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problems were related to manufacturing
difficulties on the part of IBM and MCA
clone vendors and to the software short-
comings of third-party peripheral ven-
dors, rather than to actual defects in the
MCA specification. In particular, the
adapter description files that some periph-
eral manufacturers provided did not pre-
cisely follow IBM’s specifications; as a
result, some expansion boards failed to
operate properly. Most of these problems
were resolved by the time PC Labs con-
ducted the testing for this review.

Of course, reliability means more than
just having your computer work when
you turn it on. You also have the right to
expect that your computer won’t add er-
rors to your data or just randomly crash.
MCA incorporates several error-detec-
tion systems to prevent such occurrences.
Parity checking across the MCA expan-
sion bus ensures that every data transfer is
accurate. Asynchronous and synchronous
error-detection systems not only stop
noise-induced errors (which are admit-
tedly rare) from rippling through your
data but also help locate the exact part of
your system and program in which each
error occurs. In addition, MCA'’s watch-
dog timer helps prevent a crash in one task
on a multitasking system from dragging
down your entire computer.

The MCA design also improves the
accessibility of personal computers to new
users. System setup and expansion board
installation are simplified through a con-
sistent menu-driven software interface that
automatically coordinates the conflicting
demands of multiple expansion boards
without making you adjust switches or
jumpers. Expansion boards are easier to
plug in, requiring no tools. They even
have plastic grips to make them easy to
pull out.

Unfortunately, not all manufacturers
follow IBM’s lead in making MCA com-
puters more accessible. Some MCA
computers and accessories still cling to
their beloved DIP switches. Many still
require you to twist out screws to get at
their expansion boards (which you can
then remove without tools!).

PLUG-IN PROBLEMS

When manufacturers take such liberties
with the underlying concepts of MCA, the
question of compatibility arises. All MCA
computers are theoretically compatible.
The reality may be different. Although
IBM requires that all manufacturers of
MCA computers be licensed to use IBM
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technology (the requirement actually
stretches to all personal computer manu-
facturers), an IBM license is no guarantee
of compatibility. It’s merely an authoriza-
tion; like a driver’s license, it is neither a
certification of ability nor a promise of
assistance. An IBM license only gives a
manufacturer permission to attempt mak-
ingan MCA computer. The only direct aid
that IBM gives developers is its uneven
technical reference manuals and some-
times a seminar (although the company
reportedly has been assisting the makers
of MCA expansion boards in creating
compatible products).

Consequently, you have no real guar-
antee that a supposedly compatible MCA

-

computer meets all of IBM’s specifica-
tions. When PC Labs first began to test the
compatibility of MCA computers nearly a
year ago, the machines’ incompatibilities
and inconsistencies were not very subtle.
In the last six months, however, the mak-
ers of MCA computers have addressed
most of the problems the Labs turned up.
With few exceptions, the incompatibili-
ties have been corrected.

PC Labs examined not only whether a
board could be installed in the manner
envisioned under the MCA specification,
but also whether each board would func-
tion properly once it was installed. We
used only expansion products from top-
name vendors that included well-written
ADF files. A diversity of peripherals, from
fax boards to network cards to tape backup
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® ALR MicroFlex 3300
® NCR PC386sx/MC,,

If you're determined to have an
MCA computer on your desk or use
one as a file server, the ten
challengers represented here give
IBM a run for its money. In some
cases these systems exceed the
abilities of the originator of Micro
Channel architecture. Most have also
solved their compatibility problems;
with the exception of Tandy and
Wang, all passed our suite of
compatibility tests.

Two computers deserve Editor’s
Choice. The 33-MHz ALR
MicroFlex 3300 is the fastest and
most versatile, offering the most
bang for the buck in the 386
category. And the NCR PC386sx/
MC,, represents a good value in a
386SX machine, from a company
with a tradition of providing
admirable service and support.

The ALR MicroFlex 3300 blew
away the 25-MHz MCA models in
speed, and it ties for third place on
our 80386 Instruction Mix test when
compared with similarly equipped
ISA machines (see *‘Speed to Burn:
22 of the Fastest 386s,”* PC
Magaczine, February 13, 1990). The
computer also offers remarkable
power, with such features as a
642MB hard disk and the ability to
hold up to 64MB of RAM. At a list

price of $7,909 for PC Magazine’s
standard configuration (including
4MB RAM and a 120MB hard
disk), the MicroFlex 3300 will set
you back about $1,000 more than a
typical ISA machine, but you'll be
getting the assurance of a top-
quality system and a company that
has made a commitment to MCA.,

NCR’s PC386sx/MC, is a better
choice than IBM’s PS/2 Model
65SX. It offers competitive pricing;
the standard configuration costs
$4.844, which is $2,000 less than
the similarly configured IBM.
While the NCR falls a bit short,
providing only a 44MB hard disk
for that price, the machine still
makes an excellent workstation for
Microsoft Windows. And thanks to
NCR’s one-year on-site service
policy, you'll get the kind of
support you need as well.

IBM’s PS/2 Model 70-A21
deserves honorable mention: it
comes from the company that set
the MCA standard, and with it, you
should never have to worry about
compatibility issues. It’s a good
performer (though by no means the
fastest on our list), and is widely
distributed—often at deep dis-
counts—and widely supported. Its
case construction also deserves
recognition, but the small-footprint
design limits the machine’s
usefulness as a file server.



units, were installed and tested to see
whether these MCA machines were truly
compatible at last.

The two failures in our tests show that
plug-and-play operation of MCA com-
puters and expansion boards is getting
better, although it’s still not perfect. You
may still need to do some head
scratching—as you would with classic
AT-bus computers.

SLOW GAIN, MUCH PAIN

Within three years of its introduction, the
classic PC AT bus was the most popular
expansion design among personal com-
puters. MCA has not found such wide-
ranging support. Beyond the greater diffi-
culty in crafting compatible machines,
there are other reasons, too.

One factor has been users’ reluctance
to abandon the classic AT bus. Not only
are they comfortable with that bus, they
often have a substantial investment in old
expansion boards that won’t work with
MCA. In contrast to the United States,
where the AT standard is entrenched,
MCA computers are selling extremely
well in the European market. The Conti-
nent was slow to embrace the classic AT
bus, and few there are attached to it.

Cost is another reason why MCA has
been slow to catch on in the U.S. Cloning
an MCA computer takes atoll, in the form
of the licensing fees IBM demands for the
use of its technologies. Even renegade
Compagq reportedly pays for IBM licenses.
The terms of these agreements can only be
speculative because IBM does not dis-
close the cost or nature of its licensing
agreements. Costs reputedly range from
nothing (as in cases of cross-licensing,
where IBM and another manufacturer
trade access to each other’s technologies)
to as much as 5 percent of the price of the
finished computer. Many industry sources
have reported that IBM has had to reduce
the high cost of MCA licenses to increase
the architecture’s acceptance among
manufacturers.

MCA technology still appears pricey
indeed. When a manufacturer offers simi-
lar machines that use the same micropro-
cessor but differ in bus design, the MCA
version typically costs $1,000 more than
its classic-bus counterpart. EISA machines
incur a similar price premium. Either way,
that’s a lot to pay for promises, consider-
ing that the benefits of these advanced bus
technologies are elusive at best with to-
day’s software.

Perhaps the most important reason that
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more people haven’t bought MCA com-

puters is the limited number of MCA

machines manufactured. Larger corpora-
tions have been buying MCA computers
as fast as IBM could make them. (Among
other factors, they like the improved relia-
bility of IBM’s MCA computers, which is
actually a result of the machines’ ad-
vanced circuitry, not their expansion
buses.) With the exception of the rarely
publicized Tandy 5000 MC, however,
MCA clones weren’t available until just a
few months ago.

On-paper arguments
about superior
technology will not
- guarantee a market
winner, particularly
when the benefits are
not apparent to the

average user.

THE COMPETITORS

Finally that situation is changing, as the
12 machines in this review demonstrate.
If you want Micro Channel architecture in
your next PC, you now have a choice,
evenifyourestrict yourselfto the highest-
performance machines based on the latest
microprocessors, such as the Intel 386SX,
386, and 486.

This review is limited to computers
based on 386SX and 386DX chips, be-
cause we wouldn’t recommend a lesser
microprocessor in an MCA PC—or any
PC. The speed ratings of these machines
range through the entire power spectrum.
Those with the lowest clock speeds oper-
ate at 16 MHz: the Apricot Qi 300-80,
IBM PS/2 Model 65SX, and Wang MC
350/16S. Three machines have 20-MHz
clocks: the NCR PC386sx/MC,;, Reply
386SX/20, and Tandy 5000 MC. Five
more run at 25 MHz: the Apricot Qi PCi,
IBM PS/2 Model 70-A21, Memorex Telex
7270 Intelligent Workstation, Mitac
MPS3000F, and Olivetti P800. The fast-
est clock, at 33 MHz, belongs to the ALR
MicroFlex 3300.

These compatibles are not much

cheaper than IBM’s own MCA computers
(presumably, thanks to the licensing fee
and the cost of development). Conse-
quently, price is not the most compelling
reason to choose a compatible rather than
an IBM MCA machine. Instead, you’ll
want to look at features and performance.
The best of the compatibles handily outper-
form IBM’s offerings. And MCA com-
patibles offer you more growing
room—more expansion slots and more
drive bays. They also offer a greater range
of standard hard disks and the availability
of 5.25-inch internal floppy disk drives.

Certainly you have wider choices
among classic-bus computers than among
these MCA compatibles. And you’ll find
similar offerings in the EISA camp. Which
bus to choose remains a tough question.

In theory, MCA has higher perfor-
mance potentials than the classic AT bus
and EISA, because it’s not carrying the
baggage of a dead bus. But anyone who
remembers the standards war between
Beta and VHS videocassette recorders
knows that on-paper arguments about
superior technology will not guarantee a
winning place in the market, particularly
when the benefits are not apparent to the
average user. As mentioned earlier, PC
Labs recently showed that neither EISA
nor MCA will demonstrably improve a
PC’s performance on today’s DOS appli-
cations. From a functional standpoint, any
one of the three available expansion buses
is acceptable right now. (See ‘‘The Bus
Wars: ISA’s Surprising Staying Power,”’
PC Magazine, June 26, 1990, for a direct
comparison of the three bus architectures.)

For the future, the call between EISA
and MCA is difficult. Both buses offer
similar abilities (after all, EISA’s design-
ers borrowed the best ideas from MCA).
And the big promises of both remain
unfulfilled.

If you want an advanced-bus PC, right
now you'll find a wider choice among
MCA than EISA machines. Counting all
manufacturer-designated model vari-
ations, 81 MCA computers with 386SX or
better microprocessors had been an-
nounced by the time this story was writ-
ten. (Seven 286 machines were also avail-
able.) By contrast, 57 models had been
announced with the EISA bus, all of which
had 386SX microprocessors or better.
Hundreds of other models based on the
classic AT bus were available at the time.

Thus, your computer choice is no longer
limited if you favor a particular expansion
bus. If you believe that MCA will ulti-



mately triumph—or if you believe that
someday you’ll work with an operating
system that can take advantage of bus
mastering and other advanced features—
the 12 Micro Channel PCs reviewed here
offer you some excellent alternatives. Even
with today’s software, they will prove
themselves capable performers. If you
care about the performance of the com-
puter you use, if you care about multi-
tasking, and if you care about staying
abreast of technology, you’ll want to
consider one of them.

COVER STORY

MCA COMPUTERS

RAM with a 120MB hard disk with an
ESDI controller; a 128K RAM cache; a
1.44MB floppy disk drive; a 16-bit VGA
adapter and color monitor; parallel, serial,
and mouse ports; and DOS 4.01. Our test
machine, in a capacious tower case, in-
cluded a 642MB 16-millisecond Maxtor
hard disk, a 15-MHz ESDI controller with
a 32K disk cache, and an 80387/33 co-
processor. Even with the fast numeric
coprocessor and huge hard disk, the price
stays at a very competitive $14,006.

ALR uses its own

ALR
MicroFlex
3300

ADVANCED LOGIC
RESEARCH INC.

motherboard with an Intel 386
chip set and Phoenix ROM
BIOS. The MicroFlex 3300
has an Intel 82385 RAM cache
controller; special implemen-
tation circuitry in the mother-
board doubles the standard
maximum 64K RAM cache to

by Bruce Brown

-

Micro Channel architecture customers,
take heed; potential MCA competitors
beware. ALR says it intends to be the
premier second source for MCA comput-
ers. The company has a range of high-
powered computers for customers who
want MCA but don’t want to be tied
exclusively—or even partially—to IBM.
Its 33-MHz 386-based MCA machine,
the ALR MicroFlex 3300, is faster, less
expensive, and more expandable than
IBM’s 25-MHz 386 flagship PS/2 Model
70-A21.

Inits standard configuration in a small-
footprint desktop case, the MicroFlex 3300
costs $7,909. The price includes 4MB
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work with the machine’s two
64-bit-wide data paths (unique to the ALR
line). The result is that memory access is
speeded up: you get much faster perfor-
mance than with conventional memory
architecture. The single standard memory
card, outfitted with the proper 4-megabit
chips, can hold up to a whopping 64MB of
RAM. Like other ALR computers, the
MicroFlex 3300 can use off-the-shelf
SIMMs, and that means you can shop
around for the best price—an option not
available with systems from vendors like
IBM and Compagq that require you to buy
special memory chips or modules directly
from them.

The MicroFlex 3300 will accept a
Weitek math coprocessor in place of or
even in addition to the 33-MHz 80387
chip. Because the relevant circuitry is
asynchronous, you can add coprocessor
chips ranging from 16 to 33 MHz.

A RUGGED PERFORMER

The MicroFlex 3300’s tower case, set off
by black vertical-ribbed front panels,
measures 23 by 7.5 by 18.5 inches (HWD).
It has room for one full-height and four
half-height storage devices; three of the
latter can be removable media. The stan-
dard 200-watt Astec power supply pro-
vides a generous five connectors.

The machine is built to rugged specifi-
cations. To access the inside of the case,
you remove a panel on the left of the tower
and then take off a single cross brace that
extends from top to bottom. With the
brace removed, you unscrew one side of a
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ALR MicroFlex 3300

Advanced Logic Research Inc., 9401
Jeronimo, Irvine, CA 92718; (800) 444-4257,
(714) 581-6770.

List Price: With 2MB RAM, 70MB hard disk,
1.44MB 3.5-inch floppy disk drive, one parallel
and one serial port, mouse port, $5,795; with
4MB RAM, 120MB hard disk, VGA monitor,
DOS 4.01, $7,909; with 642MB hard disk,
80387/33 coprocessor, tower case, $14,006.
In Short: This ultrafast 33-MHz 386-based
machine is available in either a small-footprint
desktop or a towering vertical case (with
enough slots and drive bays to excel as a file
server). The MicroFlex 3300 makes the most
of ALR's proprietary 64-bit-wide memory bus
and a 128K RAM cache.

CIRCLE 602 ON READER SERVICE CARD

heavy horizontal arm. Swing the arm wide
and you have free access to the drives and
expansion cards.

With the slots for the memory card,
hard disk controller, and 16-bit VGA
adapter filled, four expansion slots re-
main open. Two of these MCA-compat-
ible slots are 32-bit, and two are 16-bit. In
all, there are four available 16-bit slots,
and two of them have extensions for high-
speed video cards—useful for those who
may need to run two monitors off the
same machine at once. PC Labs’ bench-
mark tests show how well ALR’s killer
combination of RAM cache and proces-
sor speed works. The MicroFlex had the
fastest score of the 14 PCs reviewed on
the processor tests. Video and drive scores
were also excellent, all in first or second
place except its BIOS Disk Seek test
score—a respectable sixth place in a very
narrow range.

ALR’s standard parts-and-labor war-
ranty is for one year. Repairs can be per-
formed on a carry-in basis either at your
ALR dealer or at authorized ALR service
depots, including Intel service centers
nationwide. You can also buy on-site ser-
vice contracts directly from the Intel ser-
vice provider.

The ALR MicroFlex 3300 is a fine,
rugged 33-MHz machine. Its tower con-
figuration beats IBM’s top performer,
with better speed and room for more drives
and expansion cards. The MicroFlex 3300
also compares favorably in price; the rela-
tively low-cost desktop version is attrac-
tive, especially when you keep in mind
that all ALR machines are sold through
dealers, and therefore substantial dis-
counts are negotiable. Look out, Blue!




























































