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esktop real estate is almost as

valuable as Manhattan real estate.

If your desk space is less than un-

limited, the battle for a place on

your desktop is fierce. Until re-

cently, if you wanted a small-foot-
print model you had to choose from a se-
lection of lower-performance ATs; if you
wanted speed and performance, you got
one of the many behemoth 386 power-
houses that took over most of your desk
and pushed just about everything else onto
the floor.

Prime performance and small footprint
are no longer mutually exclusive. The
most recent crop of small-footprint 386
machines lets you reclaim your desk with-
out sacrificing the benefits of 386 power.
We found seven brand-new entries—three
16-MHz, three 20-MHz, and one 25-MHz
screamer, the second-fastest machine
we've ever tested—that will take up only a
fraction of the space your lethargic XT
does. In addition, American Mitac and
IDR both introduced 20-MHz small-foot-
print 386s this year.

These streamlined machines offer what
most people will need in a desktop com-
puter and are ideal for processor-intensive
tasks like spreadsheets, computer-aided
design and engineering, graphics, mul-
tiuser applications, and multitasking. Be-
cause these small-footprint PCs have 386
functionality, you won’t be excluded from
using 32-bit environments such as Win-
dows/386 or Unix and multitasking envi-
ronments like Concurrent DOS 386 and

PC-MOS/386. And you’ll see a big im-
provement in speed with the applications
and environments you currently use in
your day-to-day computing.

SIZING UP YOUR NEEDS What you
do have to give up is expandability. Most
of the small-footprint machines we have
seen in PC Labs offer three or four slots
once you have taken care of the expansion
essentials (I/O, video, floppy/hard disk
controller). And the number of drive bays
usually limits you to three devices, restrict-
ing the amount of mass storage available.
The question then becomes: Do these ma-
chines offer enough functionality for your
needs?

If you’re looking for a machine to act as
a file server—which will require an im-
mense hard disk or two, as well as an
80386 processor—it would be a good idea
to look elsewhere. A floor-standing mod-
el, such as the ALR FlexCache 25386 (see
First Looks, PC Magazine, September 13,
1988) would be the ideal solution to your
cramped desktop, if a file server happens
to reside there. The FlexCache has power
and expandability to spare—it’s designed
to accommodate two full-height and three
half-height drive bays and comes with
eight expansion slots (two 8-bit, four 16-
bit, and two 32-bit).

Many small-footprint machines have a
single bay holding three half-height de-
vices. With this configuration you’ll need
one bay for your floppy drive and a second
for a hard disk (you can currently get about

Before sacrificing

the open space rights
to your desk, consider
one of the new breed
of small-footprint 386s
that give you room

to work and power to
get the job done.
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8 SMALL-FOOTPRINT 386 PCs

How fast a given computer can pro-
cess a problem is governed by three
major factors: the clock speed of the
computer, the number of wait states im-
posed on every memory cycle, and the
electrical arrangement of the memory.
These three factors are not independent,
but they are all interrelated and are united
by the same goal—helping a high-speed
microprocessor cope with low-speed
memory while sacrificing as little perfor-
mance as possible.

Clock speed is the limit. The clock is
really an oscillator, nearly always based
on a crystal of quartz, beating a constant
frequency that synchronizes the opera-
tion of all the logic elements inside the
computer. Among other things, it deter-
mines how quickly the microprocessor
cycles—that is, carries out each discrete
logic operation on its way to solving a
problem. Obviously, the higher the fre-
quency of the clock, the faster the micro-
processor will work.

In theory, an infinite clock speed
would be best. With that, any finite prob-
lem could be solved in no time at all.
Among the obstacles between reality and
infinity is heat. Every time a micro-
processor executes a processing cycle, it
unavoidably generates heat. The rate at
which the chip can radiate away this heat
is limited, and accelerated operation of

WORKING AT THE SPEED OF RAM

Hardware manufacturers struggle with physics and affordability to create faster
machines with today’s available technology .

the chip can generate heat faster than it
can be radiated away. Excess heat builds
up until the chip fails.

The heat-imposed limit on micro-
processor clock speed, quantified as the
chip’s speed rating, is actually higher
than the fastest speed at which most
memory chips can operate. Memory
chips are limited in their speed potential
by their designs, with two different de-
signs prevailing.

DRAM VS, SRAM CHIPS The most-
popular memory chips are termed
DRAM (dynamic random access memo-
ry). They store information by charging
up tiny capacitors. The charges have a
tendency to drain away all by them-
selves, so the charges must be periodical-
ly refreshed. The term dynamic refers to
this need for constant refreshing.

A more complex form of memory is
called SRAM (static random access
memory). SRAM chips store data bits in
flip-flop latches, electronic switches that
flip one way or the other and hold that
setting until they are changed or power is
removed. They do not require refreshing
but are inherently more complicated and
more expensive than DRAM chips.

Memory chips are rated in access
time: the amount of time measured in
nanoseconds required to pull a given bit

out of the chip (or to push one in). Access
time, however, doesn’t tell the whole
story. Dynamic chips must be refreshed,
and the time that takes must be cycled
into the total time that is needed for each
memory cycle. This cycle time can be
two to three times longer than access time
for dynamic memory chips. With static
chips, which don’t need refreshing, cyele
time is identical to access time.

Figuring out the cycle time demanded
by a memory chip is more complex than
it may seem, because the microprocessor
requires more than one clock cycle to
make a memory access. As a practical
matter, a 16-MHz 80386 requires
DRAM chips rated at 70 to 80 nanosec-
onds. Such DRAM chips are fast but ex-
pensive.

WAIT-STATE FILLER To keep
prices down, computer manufacturers try
to use the least-expensive memory chips
possible. Often they match slower chips
to a fast microprocessor by slowing the
microprocessor down. This is done by
adding wait states.

Because the microprocessor accom-
plishes nothing during a wait state, sys-
tem performance slows down. The addi-
tion of one wait state will increase each
memory access from three to four cycles,
slowing the system by 33 percent.

100MB of hard disk storage into a single
half-height bay), leaving only one bay
free. So you won’t be able to equip your
system with another floppy drive and a
tape backup unit, or set it up with a full-
height hard disk.

Assuming the number of drive bays is
sufficient, you must then consider the
availability of expansion slots. The ma-
chines reviewed here typically offer 6 to
8MB RAM on the system board; the ex-
ception is the Compaq Deskpro 3868,
which allows up to 13MB RAM in a dedi-

cated memory slot. While 6 to 8MB RAM
is considered more than enough memory
for today’s applications, it’s a limiting fac-
tor in the long run. If you require more sys-
tem memory, a memory-expansion card
will have to appropriate one of your pre-
cious slots.

Today’s typical business user will prob-
ably need a card for a modem, and a net-
work or micro-to-mainframe card. That
still leaves an extra slot (or two) to use for
your individual computing needs—a fax
board, CD-ROM, voice mail, or a high-

speed printer controller. If you're short on
slots, you can plug an external modem into
your COM port, but you end up with more
clutter and an unsightly tangle of cables.
External devices defeat the intention of a
small-footprint computer, which is to re-
move extraneous computing equipment
from your desktop.

THE FIRST CONTENDERS Ameri-
can Mitac and IDR were the first out with
small-footprint 80386-based machines
carlier this year; these were also among the
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® SMALL-FOOTPRINT 386 PCs

Width is the most important size con-
sideration with a small-footprint machine.
The machines reviewed here range from
the IBM PS/2 Model 70’s width of 14%4
inches to the Arche Rival 386’s 17 inches,
compared with the IBM PC AT’s 21-inch
width. Although the depth is also a factor
in desktop size, it is not nearly as important
as the width. And while the models we’'ve
reviewed take up less desk space, their
keyboards are often wider than the system
units.

In this story we look at the 16-MHz
Amdek System/386, the 10/20-MHz
Arche Rival 386, the 16-MHz Compaq
Deskpro 3868, IBM’s PS/2 Model 70 line-
up of three 386 Micro Channel machines
(16, 20, and 25 MHz), and the 20-MHz
Normerel ATC-386. The manufacturers of
these machines have taken different ap-
proaches to packing 386 power into a ban-
tam box. As you examine the features of
these machines, take note of the number of
slots the motherboard saves. Does the sys-
tem board include I/O ports, video, memo-
ry expansion potential, and floppy/hard
disk controller? If the basics are on the
motherboard, then three or four expansion
slots will probably be enough. For in-
stance, the Compaq Deskpro 386S starts
out with only four slots, but none of these
will be needed for the basics; VGA, mem-
ory expansion, hard disk controller, and
I/O ports are designed onto the system
board.

The reviews that follow prove the old
adage—good things do come in small
packages.—Catherine D. Miller

AMDEK CORP.

Amdek System/386

Talk to anyone at Amdek about the compa-
ny's computer systems and the word mo-
dularity is bound to come up at some point
in the conversation. Derived from Modu-
lar Systems Architecture (MSA), modu-
larity is the “‘concept’’ behind Amdek’s
line of 8088, 80286, and 80386 desktops
and workstations. This notion simply
means building a box with a baseboard that
provides enough 8- and 16-bit slots to al-
low an easy (and proprietary) upgrade and
expansion path. Going from 286 to 386
computing or taking the system RAM
from 2MB to 6MB is no more troublesome

AMDEK SYSTEM/386

The $6,020 Amdek System/386 runs at 16 MHz and
comes with a 40MB hard disk., VGA monitor, and
IMB RAM. The computer features a top-plane
connector that implements 32-bit processing,
serving as a RAM bus extension between the
system and memory boards. Note how one of the
two 16-bit cards is connected to the top-plane
connector from above rather than from below. The
heavy rubber sheathing protects the cables from
heat and shock. The liquid crystal display (LCD),

programmable to 16 characters, allows users to
display time and date or any other message.

Top-plane connector

= -7

than mounting a card and configuring your
system to accept it.

Amdek, a company long known for its
monitors and owned by Wyse Technol-
ogies since 1986, has laid out the guts of its
6'4- by 15- by 17-inch Amdek Systenv386
in an open, distinctively clean way that
makes the most of its tight internal space.
Inside you get zero-wait-state 16-MHz
processing (switchable to 8MHz with 1
wait state), | MB of 32-bit interleaved stat-
ic column RAM (expandable to 2MB),

two serial ports, one parallel port, six 16-
bit slots, two 8-bit slots, a rack that holds

"
o

three half-height drives (a 1.2MB floppy
with dual controller come standard), and a
190-watt power supply.

The designers of the System/386 have
implemented a full 32-bit bus running at 16
MHz through the top-plane connector.
This connector is a memory-only bridge,
or RAM bus extension, between the sys-
tem and memory boards. Up to two addi-
tional memory boards, holding 2MB each,
can be added. The cards, mounted with
256K chips, don’t come cheap, at $1,695
each. However, boards are available with-
out chips for $395 (including an expanded
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top-plane connector) if you happen to have
a cheaper source of memory chips than
Amdek. A 2MB upgrade from Amdek will
run $695, so if you do it yourself, you can
boost memory for $1,090 a board. The
company is working on an 8MB card
mounted with IMB SIMM s to be available
this fall.

What Amdek calls the motherboard
also has a piggyback daughtercard. Both
occupy the two leftmost slots on the base-
board. Because of the vertical architecture
of the small-footprint System/386, the
term motherboard is really a misnom-
er—but that’s just semantics. Its function
as the system board is undeniable. It holds
the 32-bit 80386 chip, sockets for a 10-
MHz 80287 or 16-MHz 80387 math co-
processor, and a proprietary Phoenix
ROM BIOS that has an expanded drive ta-
ble for 50 drive types, including hard disks
of up to 256MB. The daughtercard holds
the display adapter jumper along with the
battery and speaker connectors. The com-
pany is experimenting with Intel’s 386SX
chip, but Amdek is more likely to release
system boards mounted with faster and
(eventually) larger chips.

VERTICAL INTEGRATION Essential-
ly all the components, with the exception
of the Western Digital drive controller,
Control Data fixed disk, Cherry keyboard
and Mitsubishi floppy disk drive, are
Wyse components. Even the power supply
is Wyse. It’s all part of another concept
translated by the folks at Amdek as vertical
integration. The principle: build all the ele-
ments, cut out the middleman, and deliver
minus the markup. In the case of the Sys-
tem/386, the delivery comes from Taiwan,

where the machines are manufactured.

On the outside of the machine, the pow-
er switch and clock speed toggle are right
up front. The face of the box also has an
LCD panel—programmable for up to 16
characters—that serves as a handy display
for the date and time. The AT-style key-
board is a mechanical keyswitch manufac-
tured by Cherry and is the same unit
shipped on all Wyse terminals.

Not surprisingly, the System/386 sent
for review came configured with an Am-
dek MCGA/VGA-compatible monitor
and video card mounted with the Tseng
Labs chip set. The $625 Amdek Moni-
tor/732 is a 12-inch nonglare analog dis-
play with a maximum 640- by 480-pixel
resolution in graphics mode and 720 by
400 in text mode. It's a quality monitor
with crisp dot pitch and sharp colors. Cou-
pled with the Amdek VGA Adapter/132
half-card, the Monitor/732 is compatible
with IBM’s VGA standard, but a slow per-
former on the PC Labs video tests.

The VGA Adapter/132 comes with
drivers that let Lotus 1-2-3, AutoCAD,
GEM, Ventura Publisher, and Microsoft
Windows use 132-column screens. Al-
though the Windows screen drivers are rat-
ed for Windows/286 and /386, Version 2.1
of the 386 program would not run past the
installation setup screen. Technicians at
Amdek investigated and advised that
Tseng Labs will be making changes in the
video BIOS to correct the problem. Win-
dows/286 runs without difficulty as does
Release 2.0 of /-2-3, both at 132 columns
and at the default column setting. Included
with the drivers is a needed utility called
FASTBIOS, which copies the VGA BIOS
information into memory for faster access
at RAM speeds. In many ways, this soft-
ware utility is similar to the firmware shad-
ow-RAM feature now found in many sys-
tem ROM BIOS chips used by 386
manufacturers. While Amdek hasn’t built
it into its proprietary Phoenix chips, shad-
ow RAM may become a part of future ver-
sions of its system BIOS chips.

Aside from the video utilities shipped
with the tested System/386, there are sev-
eral programs and utilities that come stan-
dard with the machine. This software in-
cludes the setup disk, LIM EMS and
EEMS emulator software, and a disk de-
fragger. Of note, the MS-DOS 3.2 supple-

mental disk has two utilities, CACHE and
HELP, which enhance performance for
day-to-day use.

By now, most PC users know the high
value of memory-caching programs.
There are many commercial programs out
on the market, and nearly all manufactur-
ers supply either utilities or disk caching
controllers with their systems. Amdek’s
CACHE is a straightforward, easy-to-set-
up program. It directly reserves a portion
of conventional or extended memory to
hold copies of the contents of frequently
accessed disk sectors. The parameters
used with the command CACHE turn the
cache on for the designated drives, set the
cache’s location, and specify the amount
of memory to be dedicated. Once loaded
(at 256K in extended memory), CACHE
improved on an already hot performance
on the PC Labs DOS File Access bench-
mark test by nearly 9 seconds.

HELP is a nice-touch utility that gives
you on-line assistance with a variety of
DOS commands, configuration state-
ments, and special utilities. For example,
if you don’t know how to relocate the
cache in extended memory above 1MB,
just type HELP CACHE. A series of

screens pops up, citing usage and syntax in

mmi FACT

Amdek System/386

Amdek Corp.

1901 Zanker Rd.

San Jose, CA 95112

(800) PC-AMDEK

(408) 436-8570

List Price: With IMB RAM, 1.2MB floppy
disk drive, $3,850; with 40MB hard disk,
$4,950; 2MB RAM expansion card, $1695;
Amdek VGA Adapter/(CGA, EGA, VGA,
extended VGA), $445; Amdek Monitor/
AT732, $625; 0S/2 with LCD support and
dual boot capability, $325.

In Short: The Amdek System/386 is a smart
buy for the private and corporate purchaser
who’s in the market for a small-footprint
IBM compatible. Performance is right up
there with the industry leaders. Both Amdek
and its parent, Wyse, have been around for a
while. They use reliable authorized dealers
and are not likely to fade away. This comput-
er is just one part of a systems-wide stable of
personal computer products.

CIRCLE 685 ON READER SERVICE CARD

FILE
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"7 Benchmark Tests:

o ur roundup of small-footprint PCs
includes both big names and new
competitors. From IBM, PC Labs tested the
trio of PS/2 Model 70s: the 16-MHz Model
70-E61, the 20-MHz Model 70-121, and the
25-MHz Model 70-A21. Compagq's entry, the
Deskpro 386S, runs at 16 MHz and features
the Intel 386SX microprocessor chip.
Amdek, well known for monitors, produces
the Amdek System/386, able to run at 8 and
16 MHz. The Arche Rival 386 is a 20-MHz
machine, and Normerel's ATC-386 runs at a
clock speed of 20 MHz.

Of the machines reviewed the IBM PS/2
Model 70-A21 was tops in the 80386
Instruction Mix, an indicator of processor
speed. In addition to the fast clock speed, the
70-A21 has an 82385 cache controller card
and uses a 64K static-RAM cache. Norm-
erel's 20-MHz ATC-386 takes second place,
optimizing its performance with memory
interleaving and zero-wait-state operation.
Third in line is the Arche Rival 386. Although
the Arche doesn't have memory caching, its
use of 100-nanosecond DRAM chips plus
Phoenix's shadow RAM system and video
BIOS make it a serious contender overall.

Processor Benchmark Tests

£ '. Small-Footprint 386 Computers
La55 P ¥

Running neck and neck with the Arche
computer is the 20-MHz IBM PS/2 Model 70-
121, with zero to two wait states. And the
Amdek System/386 is no slouch, with
optional zero-wait-state operation and a 16-
MHz clock speed.

Those players appear in nearly the same
order on the NOP and Floating-Point Calcu-
lation tests (where the IBM PS/2 Model 70-
121 has moved up to second place). These
tests measure clock and processor speed,
so the enhancements mentioned above still
help. The same expectation holds for the
Conventional Memory test, where reads and
writes are performed; a faster ctock speed
and fewer wait states produce better
statistics.

The Extended Memory test scores seem
to follow a different pattern. Particularly
unusual is the Arche Rival 386, the machine
that reported the slowest times. In response
to our query, Arche attributed the slow times
to the amount of overhead operation required
when repeatedly switching from real to
protected mode and back. The company is
experimenting with a new BIOS to compen-
sate for this phenomenon.

Those computers with software caching
generally improved on their unenhanced
times in the DOS File Access tests for small
and large records, with the most dramatic
results appearing on the small-record test.
The Amdek System/386, Compagq Deskpro
386S, Normerel ATC-386, and IBM PS/2
Models 70-A21, 70-121, and 70-E61 all had
software caching available.

Turning to the BIOS Disk Seek test, it
becomes obvious that hard disks have still
not caught up with the processors’ enormous
speed leaps. In fact, the Arche Rival 386,
using a Seagate hard disk, was slower than
the IBM PC AT. Normerel's ATC-386, with a
faster SCSI hard drive, could not run the
BIOS Disk Seek test, because SCSI technol-
ogy doesn't use standard IBM BIOS calls.

Our video tests produced one clear
winner: the Compaq Deskpro 386S.
Compagq's 16-bit VGA controller and-memory
chips are on the system board, and the
computer has proven its speed in previous
PC Magazine video tests. The three IBM
PS/2 Model 70s also had video capability on
the system board, but didn't perform as well
on the Direct to Screen test.

Disk Benchmark Tests

DOS DOS

Performance Times DOS  File Access DOS  File Access BIOS
(Times given in seconds except where noted) 80386 Floating- Conven- File Access (small File Access (large Disk Seek
Instruction Point tional  Extended (small record) (large record) (milli-

NOP Mix Calculation  Memory Memory  record) with cache record)  withcache  seconds)

IBM PC AT (8 MHz2) 417 N/A* 35.60 0.77 11.62 72.63 N/A§ 19.74 N/A§ 29.20
Amdek System/386 (16 MHz) 2.11 3.87 14.94, 0.76 9.34 48.00 36.93 17.53 17.38 27.42
Compaq Deskpro 386S (16 MHz) 2.09 4.48 17.37 0.77 2.60 62.86 37.54 7.54 6.97 24.72
IBM PS/2 Model 70-E61 (16 MHz) 2.09 4.11 16.14 0.77 3.05 78.08 43.89 9.05 8.32 28.64
Normerel ATC-386 (20 MHz) 1.69 3.15 12.86 0.59 2.56 74.15 73.65 14.97 14.69 N/AY
Arche Rival 386 (20 MHz) 1.69 3.20 13.30 0.66 11.51 53.69 N/A§ 17.58 N/A§ 29.80
Compagq Deskpro 386/20 (20 MHz) 1.65 2.91 10.50 0.40 2.87 56.78 34.14 9.34 9.40 18.10
1BM PS/2 Model 70-121 (20 MHz) 1.65 3.24 12.69 0.60 2.09 71.16 39.62 6.54 6.49 23.60
IBM PS/2 Model 70-A21 (25 MHz) 1.34 2.25 8.34 0.28 1.68 71.49 38.69 6.53 6.49 23.44

N/A*—Not applicable: the IBM PC AT is an B0286-based computer.
N/Ag—Not applicable: the Normerel ATC-386 has an SCSI hard drive.

N/A§—Not applicable: this computer has no disk caching.
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Processor Benchmark Tests

Relative Times
(Compag Deskpro 386/20 = 100)

300
250
200
150

100

Disk Benchmark Tests

The NOP benchmark test is designed to measure raw clock
300 speed and memory access time while minimizing
differences in microprocessors and the effect of memory
caching. This test executes almost nothing but NOP (“No
Operation”) machine code instructions in a big 128K loop.

The 80386 Instruction Mix benchmark test measures the
time it takes to execute a selected series of processor-
intensive tasks. The test program uses B0386 instruction
code. These instructions are a subset of the total processor
instruction set. The 80386 Instruction Mix implements a
number of 32-bit operations. In the 80386 processor these
become single instructions, whereas in the B0B6 and B0286
versions of the benchmark test they remain multiple
instructions.

The Floating-Point Calculation benchmark test measures
processor speed by looping through a series of floating-
point calculations, including multiplication, division, expo-
nentiation, and logarithmic and trigonometric functions. The
benchmark program uses the floating-point library included
with Microsoft C Compiler 4.0.

The Conventional Memory benchmark test allocates 256K
of conventional memory and treats it as a series of 64-byte
records. Then, 16,384 random records are read into and
written from this memory. The result shown is the average
of the read and write times.

The Extended Memory benchmark test allocates 256K of
extended memory and treats it as a series of 64-byte
records. Then, 16,384 random records are read into and
written from this memory. The result shown is the average
of the read and write times.

The DOS File Access benchmark test measures the
throughput rate of the disk being tested. In this case,
throughput times are measured in terms of how long the
disk takes to perform common DOS file-management
functions. Five tasks—file creation, sequential file write,
sequential file read, random file write, and random file
read—are timed and the results summed.

The test is carried out for two different types of files—
small-record files and large-record files—that are used by
150 common PC applications. Files created using small records

are typically used by database management programs, and
large records are typically used for word processing and

100 spreadsheet files. Loading a DOS program is also simulated
by the large-record test.
50. If no disk caching software is supplied by the computer or

disk drive manufacturer, each test is run once. Otherwise,
the test for each record size is run twice: once with the
caching software installed and once without it.

The BIOS Disk Seek benchmark test measures the time it
‘%, takes to do a random seek using the disk's ROM BIOS. The

test result includes minimal software overhead and may not
parallel the manufacturer's claimed average access time.
The test program performs 1,000 seeks. The average result
is shown in milliseconds.

(continues)
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827.69

Relative Times
(Compaq Deskpro 386/20 = 100)

"i7 Benchmark Tests:
Eﬂ Small-Footprint 386 Computers

The Direct to Screen benchmark test measures the
bandwidth of the video adapter by writing directly to the

feed) are written to the display through the BIOS
Teletype routine. Although the first 24 lines written to

g

display memory buffer. The test is performed in video the display do not involve scrolling, all the remaining 700
mode 3. The entire screen is updated using the lines scroll the display.
assembly language REP STOSW instruction with 600
register CX equal to 2000. This is done 1,000 times, and  The Video BIOS Routine Without Scrolling 600
the result shown is the total of the 1,000 trials. benchmark test measures the speed of the BIOS
Teletype routine without scrolling. The test is performed 500
The Video BIOS Routine with Scrolling benchmark in video mode 3. The screen is cleared and 24 lines of 500
tesl measures the speed of the BIOS Teletype routine 60 characters each (including a terminating carriage
with scrolling. The test is performed in video mode 3. return and line feed) are written to the display through 400
The screen is cleared and 240 lines of 60 characters the BIOS Teletype routine. This is done ten times, and 400
each (including a terminating carriage return and line the result shown is the total of the ten trials.
300
300
Video Benchmark Tests 200
Performance Tests | i
(Times given in seconds) Direct Video BIOS Routine Video BIOS Routine 1004
to Screen with Scrolling  Without Scrolling ; 100
IBM PC AT (8 MHz) 490 7.60 450
Amdek System/386 (16 MHz) 6.79 8.36 532 Q.;,Y o
Compaq Deskpro 386S (16 MHz) 2.06 1.76 0.88 g" é&‘ éﬁ‘
IBM PS/2 Model 70-E61 (16 MHz) 6.57 3.97 1.21 ‘?ﬁ %
Normerel ATC-386 (20 MHz) 4.34 7.42 5.38 f f { %
Arche Rival 386 (20 MHz) 4.85 3.99 1.92 W@o eﬁ'\“& %é %%
Compaq Deskpro 386/20 (20 MHz) 370 3.20 0.65 Q&oi .{p@ % %
IBM PS/2 Model 70-121 (20 MHz) 6.54 3.71 0.97 d’.& *‘f’ Q"\W
IBM PS/2 Model 70-A21 (25 MHz) 653 3.43 269 @@,-a-

the format of DOS manual pages. You
may not use it much, but it’ll be there when
you need to do something really compli-
cated like installing the VMEM.SYS with
its correct parameters.

Across the board, the Amdek Sys-
tem/386 is a solid machine, aimed clearly
at the desktop market. Aside from its slow
video performance without the FAST-
BIOS utility enabled, the machine held its
own against the Compaq Deskpro 386S.
For the price, it’s competitive with any 386
out there.—Greg Pastrick

ARCHE TECHNOLOGIES INC.

Arche Rival 386

If you’re thinking the name sounds famil-
iar, you’re right. The Arche Rival 286
earned an Editor’s Choice in our review of
nine AT-class computers in the July issue
(““The Niche Factor: Nine ATs Compete
for Market Share,”” PC Magazine, July
1988). Like its 286 cousin, the Rival 386 is
a well-designed computer—this time

packing 20-MHz performance into an XT-
size chassis.

Arche designs and manufactures all of
its own components here in the United
States. In fact, the heart of this machine is
Arche’s own motherboard design, the
PAT386. Sporting a 20-MHz Intel 80386
microprocessor that is keyboard switch-
able between 10 and 20 MHz, this board
uses the Chips and Technologies eight-
chip VLSI circuit set and has eight expan-
sion slots: two 32-bit, two 8-bit, and four
16-bit.

The motherboard itself has no on-board
RAM and does not include any serial or
parallel ports. One of the two 32-bit slots
in the base system contains Arche’s 32-bit
memory card, configured with 2MB of
two-way interleaved 100-nanosecond
DRAM. The use of 100-ns. chips is sur-
prising since the Rival 386 has no memo-
ry-caching capabilities. Many manufac-
turers of 20-MHz 80386 systems use chips
rated at 85 ns. or better when a memory-
caching technique is not employed.

Memory can ultimately be expanded to
16MB by filling both 32-bit slots with
Arche’s 8MB memory boards. (A trade-up
plan for current owners of the 2MB board
is in the works.) The Phoenix BIOS pro-
vided with the machine can be set to auto-
matically move the system BIOS and EGA
BIOS from slow 16-bit ROM into fast 32-
bit RAM. The setup software that came
with the system is disk-based and particu-
larly easy to use.

CHANGEABLE COPROCESSORS
One interesting feature on the PAT386 is
Arche’s custom-designed PGA (pin grid
array) socket which accepts either an
80287 or 80387 math coprocessor. Chang-
ing from one coprocessor to the other sim-
ply involves replacing the chip and chang-
ing one jumper.

The standard configuration of the Rival
386 comes with five of the eight slots occu-
pied. While one of the 32-bit slots holds
the 2MB memory card, an 8-bit slot is oc-
cupied by the standard monochrome

PC MAGAZINE "« NOVEMBER 15,1988

104




® SMALL-FOOTPRINT 386 PCs

e

ARCHE RIVAL 386 ’%: =

The Arche Rival 386 is sluggish for a 20-MHz F A C T F ILE
machine, but the $5,190 price tag includes 2MB Arche Rival 386

RAM, a 40MB hard disk, and a 14-inch Arche Technologies Inc.

monochrome monitor that comes standard even in 48835 KatoRd.

the basic configuration. The combination Pin Grid Fremont, CA 94539

Array (PGA)/DIP socket allows for the installation (800) 422-4674

List Price: With 2MB RAM, 1.2MB 5%-

of either an 80287 or an 80387 math coprocessor.
inch floppy disk drive, 14-inch flat-screen

Unlike many other manufacturers, who provide 32-

graphics/parallel printer adapter, which is
Hercules compatible. The standard moni-
tor, furnished with the system even if you
elect to buy a color monitor, is a very at-
tractive 14-inch, high-resolution, flat-
screen, amber display.

A second 8-bit slot is occupied by the
Arche parallel/serial adapter, which pro-
vides a second parallel port as well as two
serial ports. The second of these two serial
ports extends via ribbon cable from the

bit slots in their 386 computers but have
not yet produced e

cards to utilize the

slots, Arche has a

32-bit memory
expansion card.

Pin Grid

card to occupy one of the other slot open-
ings in the back of the case.

The Arche UDC disk controller card
occupies one of the 16-bit slots and is capa-
ble of controlling four disk storage de-
vices, although there is room for only three
half-height devices in the drive bays.

The review unit contained a Teac
1.2MB floppy disk drive, an optional Sea-
gate ST-251 40MB hard drive, and a Sony
1.44MB floppy disk drive (also optional).

amber display, $4,395; with 14-inch paper-
white flat-screen display, $4,430; with EGA
monitor and card, $4,995; 2MB RAM ex-
pansion, $1,221; 80387 coprocessor, $875;
360K 5Y4-inch floppy disk drive, $139;
720K 3%-inch floppy disk drive, $199;
1.44MB 3'%-inch floppy disk drive, $249;
28-ms. 40MB hard disk, $795; 28-ms. 7IMB
hard disk, $1,495; 28-ms. 95MB hard disk,
$1,795.

In Short: The Arche Rival 386’s bench-
mark-test results may not leave other 20-
MHz computers in the dust, but it’s a well-
priced competitor with two 32-bit slots, and
ports to spare. The Rival 386 achieves a
small footprint without sacrificing much ex-
pandability and boasts an extra-long 2-year
limited warranty.

CIRCLE 684 ON READER SERVICE CARD

The Sony drive worked especially well in
transferring files between the Arche and
the IBM PS/2s in PC Labs. The 200-watt
power supply is made by Sentron and has
four device connectors.

Included in the base system price of
$4,395 are MS-DOS 3.3 and GW-BASIC.
Arche does not currently offer its own ver-
sion of OS/2 and has not determined
whether the company will offer one in the
future.

AVARIETY OF PORTS In most small-
footprint machines, achieving the small
size exacts a price. In most cases the num-
ber of expansion slots is cut and drive
space is reduced, producing a machine
with limited expandability. The Rival 386
comes standard with one 32-bit slot and
two 16-bit slots available for expansion
(actually three if you count the one slot
whose connector opening is occupied by
the second serial port), and room for three
half-height devices. With two serial and
two parallel ports as standard equipment,
you won'’t find yourself ‘‘expanding’’ just
to be able to run a mouse and modem to-
gether.
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A nice touch regarding the serial ports
is that one is a 9-pin AT-type while the oth-
er is the old XT-standard 25-pin connec-
tor. It’s a handy bonus for those of us who
have found ourselves with mismatched
equipment. A DB9-to-DB25 converter is
included in the box as well.

The Rival 386’s XT-size cabinet, a
space-saving 6 by 17 by 16.5 inches
(HWD), is attractively designed. A reset
switch on the front panel provides an easy
escape from those situations in which even
the old standby Cirl-Alt-Del won’t pro-
duce a warm boot. An LCD clearly shows
the current clock speed.

The power switch is located in the back
on the right side of the case, XT style. Cur-
rently the Rival 386 has only attained a
Class A FCC rating, although Arche is
working on the more rigorous Class B cer- |
tification.

The documentation provided with the |
system consists of a user guide as well as
several manuals covering each of the com-
ponent boards installed in the system, such
as the video adapter and disk controller.
The user guide is well written, well illus-
trated, and tailored to the inexperienced
purchaser. Arche’s 2-year limited warran-
ty is another welcome bonus.

While the Rival 386 didn’t come out
ahead of its fellow 20-MHz competitors in
any of PC Labs benchmark tests, it didn’t
fare poorly either. Arche could speed up an
already speedy 386 by using faster memo-
ry chips and incorporating a static RAM
cache. And while this machine certainly
won’t compete with today’s high-
powered, tower-configuration file servers,
it fares well as a high-speed worksta-
tion—and a small-footprint step into 386
technology.—Salvatore P. Ricciardi

COMPAQ COMPUTER CORP.

Compaq Deskpro 386S

With its recent introduction of two new
386 computers—the Deskpro 386/25 and
Deskpro 386S—Compaq Computer Corp.
declared that it was widening the range of
386 technology, not just advancing it. No
doubt that’s true: the 386/25, along with a
number of other lightning-fast 25-MHz
machines, redefines the upper limit of PC
speed—at least for now; the small-foot-
print 16-MHz 3868, the first and, to date,

VGA feature
connector

\
»

only PC based on the new 16-bit Intel
80386SX microprocessor chip, reestab-
lishes the midrange of processing power
by offering 32-bit functionality at a 286
price. It’s the latter machine that you can’t
afford to overlook if you think your budget
precludes the purchase of an 80386-based
machine.

Priced at $3,799 ($4,499 with a 20MB
hard disk; $5,199 with a 40MB hard disk),
the Deskpro 386S features 32-bit internal
operation and 16-bit external operation; it
processes data at 32 bits per CPU cycle and
supports 16-bit memory expansion and an
8-/16-bit expansion bus. The machine

COMPAQ DESKPRO 386S

Based on the 803865X chip, the 16-MHz Compaq
Deskpro 3868 sells for $5,898 with IMB RAM,
40MB hard disk, and VGA monitor. In addition 1o
up to 13MB of RAM, the 16-bit proprietary
memory expansion card includes the VGA
feature connector. The 803865X microprocessor

provides performance comparable to that of a 386,
while allowing a price only slightly higher than
what Compaq charges for 286 models.

16-bit proprietary
memory expansion

80386SX
microprocessor

competes head-to-head with IBM’s small-
footprint 10-MHz PS/2 Model 50 and
Dell’s 20-MHz System 220. In terms of
performance, the 386s blows away the no-
toriously slow Model 50 on all of the PC
Labs benchmark tests but can’t catch up
with the sleek and considerably cheaper
System 220 on several tests. (To compare
the actual test results for those machines,
see John Dickinson’s article, *‘Compaq’s
386S: Less Is More,”” PC Magazine, Au-
gust 1988.) You may get faster perfor-
mance from the Dell System 220 or similar
AT-compatibles than you will from the
Deskpro 386S, but because you won’t be
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