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™
C2000 cartridges,
which look like
shrunken versions of
3M’s immensely suec-
cessful DCA00-style
tape cartridges, let
you tote 40 mega-
bytes ol formatted
data in your shirt

pockel. The seven drives reviewed hene
from Advanced Digital Information Corp.
(ADIC), Alloy Computer Products Inc.,
Archive Corp., Irwin Magnetic Systems
Inc., Micro Design International Inc.,
Mountain Computers Inc., and Tallgrass
Technologies Corp. are the first to use the
DC2000 cartridges and may indeed be the
first of the next generation of PC backup
systems.

The products are as varied as the label
“cartridge tape backup system’" allows
them to be. They use vanous standards,
formats, and even packaging schemes.
Yet any of them can make backing up your
hard disk a simple—if time-consum-

The key element to all of these canridge
tape backup systems is the new DC2000
data cartridge.

DC 2000
dystems:

Pocket-Size
Backup

The seven DC2000-based
tape drives reviewed here represent
the first of a new generation
of PC backup systems. But the drives’
speeds could slow their
acceptance in the marketplace.
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The DC2000 cartndge shines as a mar-
vel of miniatunzation. Compared with the
6- by 4- by %-inch DC600 cartridge,
which is the size of a paperback book, the
DC2000°s outer shell is just under 3% by
2V2 by %k inches, which makes it about the
size of a cassette tape from your favorite
recording star. While tape capacity was
trimmed—ifrom 600 to 205 feet—data ca-
pacity has suffered only slightly. The tape
width is the same, 4 inch, for both,

When the first DC2000 systems werne
introduced, the diminutive cartridges
could hold 40 megabytes, versus &0 for the
bigger DCO, Of course, technology
doesn’t stand still and standards are being
hammered out for 300 and 600 megabytes
on the larger tapes, 100 and 200 mega-
bytes on the DC2000's.

The similarity between the DOG0 and
DC2000 cantridges hardly is an accident.
Both are based on the same design princi-
ples and built from a solid aluminum base-
plate and clear plastic protective shell. In-
side, the same patented mechanism
shuttles the tape between two hubs.

An elastic friction band wraps around
the: tape spools and gently pulls the medi-
um along. Although a capstan system., like
that used on audio- and videotape recond-
ers, ushers the drive band along, no pinch
roller ever touches the tape. In fact, the
only part of the mechanism that actually
touches the magnetic surface of the ape is
the read/wnite head.

Currently, three companies hold li-
censes 0 use this technology and make
canridges: 3M, which originally devel-
oped the system; Data Electronics Inc.
(DEI) and Hewlent-Packard Co., which
does not currently sell cantnidges in the ne-
tail market.

DOUBLE STANDARD DC2000 car-
tndges differ from the DCGO0 style in their
degree of standardization. The recording
standards used by DCH00-based systems
evolved over more than a decade. The re-
sulting confusion eventually led to the for-
mation of the Quarter-Inch Compatibility
(QIC) committee, comprised of tape drive

| manufacturers and other interested parties,

to hammer out standards for drive manu-
facturers.

The QIC commitice soon developed
two standards for systems that are based on

frr erclleienn v MO 2000 syarens, the options for backing wp vour dara include (1) fomega’s $5a-inch
Bernolli cartridge, (2) Kodak's 1 2-megatvte canridge, (3 a Dyvsan 5%%-inch removalie
Winchester cariridge., (4) Amcocvne” s rermovalble cantridge, (3) DED s 3480 cantridge, (6) @ nine-
track operr-reel tape, (T) Iterdyne’ 5 spocled rape cartridge, (8 and 9} 3M 5 DC2000 ared DC 1000
cartriclges, (10} WDE and Systen” s resmovable carridge, (11} DEF s DOSOD cartridge.

the DC2000 cartridge: QIC-30 and QIC-
10, Additional standards, for advanced
high-capacity systems, are currently in the
works,

QIC-40 is aimed at the PC market. It
has a tape format pattemned closely afier
that used by MS-DOS disks, although re-
cently certain aspects (the time and -date
format, for instance) have been modified
to better match UNIX systems as well.

Under the QIC-40 standard, 20 tracks
are armayed across the width of the tape,

each holding roughly 2 megabytes of data.
Each track is broken into 68 segments of
29 sectors containing 1,024 bytes each.
Each tape has the equivalent of a file allo-
cation table that lisis bad sectors containad
on the tape =0 that no bytes are nsked on
bad or marginal media.

Data bits are written using the modified
frequency modulation recording method
(sometimes called “*double-density™) at a
density of 10,000 bits per inch.

Tape drives under the QIC-30) standard
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7" Formatting
£ DC2000 Tapes

Speed gap

1.0,
record

Data record
First 4K

run at either 25 or 50 inches per second
when writing data, depending on the data
transfer rate of the unit's floppy disk con-
troller. These data transfer rates are com-
parable to normal double-density floppy
disk drives (XT-style), which operate with
a data transfer rate of 250K bits per sec-
ond, and AT-style high-density (1.2-
megabyte) controllers, which operate at
SO0K bits per second.

Under the QIC-40 standard. one-third
of the possible 60-megabyte capacity of
the DC2000 tape is devoted to format
structure and ermor comection, using both
cyclical redundancy checking and a Reed
Solomon code (an efficient ermor-cormec-
tion algorithm that's also used in such ar-
as interplanetary communications). As
a result, an error rate of 1 in 10" is claimed
for QIC-40, a rate that predicts fewer er-
rors than that achieved with most disk
drives.

NOCIGAR The QIC-40 standard prom-
ises that you will be able to interface
DC2000) tapes between tape drives of dif-
ferent manufacturers. And in fact, QIC-4)
offers a level of compatibility comparable
o that enjoyed by nine-track open-reel
tape systems, usually regarded as the best
of any mediuam.,

However, the QIC-40 standard does
not specify the exact amangement of the
tape file structure. Because there's no
compatibility of file structure, you can
read all the bytes off a tape on any system,
bat their structure will be lost. As a result,
you can interchange tapes between differ-

e AT R

Imerleave
frame

ost of the DC20G0 Lystoms revivad hove use PCIT tape formal. Thes schomo siofes 2ala in BK

allpcabion units conaising of wo 4K data Docks and an added parily block. The parity bock s
criatod rom an “excikusive o Boclpan compisnsgon (XOR) of tho tvo 48 data blocks dona by the backup
soltwane. Should aithar of B two dats Bocks Beorms cormuplod, the remiaening etk can be compared
wilh i panty block and 1he informaton in tha comupled block can b regoneratod

Data record
Last 4K

1.0
record

ent drives, but you might not be able to de-
cipher the results,

Although the QIC-40 standard for
DC2000 cartridges is stricter than those
applied o DC600 tapes, the result is the
same. Cartridges remain captive o the
manufacturer and model of the system
making them. What's needed for complete
interchangeability of tapes is standard for
file structure, which can be achieved only
through the co-operative development of
software or complete control of the soft-
ware industry (i la M5-DOS).

QIC-100 15 a looser standard than QIC-
40 because it allows each manufacturer 1o
develop its own controller. Hence QIC-
100 is faster because it is not limited to the
floppy disk interface speeds, as is QIC-40.
On the other hand, the need for a separate
controller makes a complete QIC- 100 sys-
lem more expensive.

QIC-100 puts 12 or 24 tracks across the
tape al a recording density of 12,000 fAux
reversals per inch. The actual data density
15 somewhat less because the specification
cills for Group-Coded Recording, which
uses five flux reversals (o encode each 4-
bit mibble of data. (Although it sounds
somewhat contrary (o logic, GCR actually
allows information to be packed tighter on
a given recording medium. )

As with QIC-40, you must format the
tapes used by QIC-100 before use. Every
block of data (the manufacturer defines the
length of data blocks) features a special
Cyclic Redundancy Code block to detect
data emrors. In addition, the standard al-

lows the use of ermor cormection.

1.D.
record

NOT SO SPEEDY  As clever as these
systems ané, both have himitations, Some
are related to the dnve mechanism; others
are software difficulties. All, however, re-
sult in Jonger waits than most AT users
may be accustomed to.

For instance, most DC2000 drives use
single-channel heads to squeeze 20 or 24
tracks across the Ya-inch tape width. A ser-
vomechanism moves the head up and
down, tangential to the tape, to the proper
position for each track. The head servo-
miechanism senses the of the tape to
index the head location exactly and ensure
proper tracking.

Before a backup can begin, most drives
look for the top edge of the tape, then back
down a measured distance to ensure that
the head will be located at the first track,
which, according to the standard, 15 near
the middle of the wpe. This indexing pro-
cess can lake doeens of seconds.

Al first, QIC-40's use of standard flop-
py disk controllers seems like a winning
combination. Since no special interface
hardware is pecessary, costs arg cut and in-
stallation is easier because all you need do
is to plug two cables (power and data/con-
trol) into the drive and then slide the unit
into place.

However, you're stuck with the floppy
disk controller’s relatively slow data trans-
fer rate. The older DC600-style systems
had no such speed limits and often trans-
ferred byles ten times faster at hard disk
speeds, 5 megabits per second.

Both QIC-40 and QIC- 100 require you
to format tapes before use. However, by
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7 Inside DAC 2000
g lape Drives Stepper motor to raise and lower
L head on track (behind drive)

(1] ek il (2] T
The mechanics of current tape backup
technobogy are quite old. The physical
drive most resemibles that B-track Lape wnit
s prosucdly amstalled under the dash ol
your 11 Chevrolet, Even the tape isell,
although certilied for digital use, » a close
cousin o recording tape. For DC 2000
drives, as well as for almost any other
| backup hardware, it’s really the backup
| software controlling the hardware that dis-
| bmguishes the goid from the also-rans.

Capstan drive

T TT I = BB B 1T

Write-protect switch
@

o

I
|
|
|
|
| Carlridge detect swilch
|

* Read /'write head on track

® Take-up reel

» Tape reel

& Write-protect/write-enable latch

© Tape access door
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the manufacturers” own accounts, formal-
ting the entire 40-megabyte tape capacity
takes half an hour. Even that figure ignores
such collateral matters as winding and re-
winding the tape and indexing the read/
write head.

In my trials, the time from the key-
stroke that invokes the formal command
until control retums to the host computer
often measures more than 40 minutes. And
during that time you can use your comput-
er for nothing else.

You can buy preformatied tapes—for a
price ranging from an additional $1 to $5.
But judging from the underwhelming ac-
ceptance of preformatted disks (think of
DEC"s Rainbow 100, for instance), [ don't
think many will choose this option.

The preformatted approach does offer
some benefits. During the formatting pro-
cess, bad sectors can be reserved. The for-
mat also allows individual tape sectors to
be accessed randomly. Consequently,
some of the cartridge systems examined

here attempt to mimic floppy disks.
Additionally, preformatting adds place
markers to the take that make it easy to ap-
pend files to a partially used tape. That's
one reason why many DC600-based sys-
tems will not allow you to append 0 a
tape, yet all of these DC2000 systems do.

GOOD ENOUGH The result is that
most of this current crop of DC2000 sys-
tems take up one floppy disk slot and sub-
stitute a frustratingly slow single-purpose
backup system that uses small cartridges.
With most of these systems, backing up a
full 32-megabyte DOS partition will take
20 1o 30 minutes or more.

MNonetheless, these systems may be
good enough. All make workable backup
systems despite their slowness, Irwin
Magnetics, for instance, has been ex-
tremely successful in selling its proprictary
DI 1000-based svstems that impose many
of the same speed limits,

In fact, there are a number of legitimate

reasons for investing in one of these sys-
tems. Any backup system is better than
none. If you've never had a fast backup
system, the slower throughput may not be
apparent or bothersome. And there are ef-
fective strategies for avoiding the wait. For
example, vou can use a time-initiated
backup program that will take care of ev-
erything at night or during your lunch
break; many of these systems include such
software. There is hope, o, that as these
systems become more developed, they ne
likely to get better and faster.

As we tested these systems, it became
apparent that many of the speed problems
that we encountered were software based:
they have to be, when two systems operat-
ing at an identical data transfer rate differ
by a factor of two for the backup speed on
the same task. Moreover, even at floppy
disk rates, these systems theoretically
should be able to transfer more than 3 me-
gabytes per minute—a rate several sys-
tems claim and none deliver.

O 70 DC2000 Systems: Summary of Features
} [Products listed
ﬁj in ascending ir
price order} A
MDD External &lloy APT-40 Irwin 145 and Mountain TG-1040e HS
MT-40P AT Archive Modol 500 Irwin 445 TD4440 Tallgrass ADIC TD-440
Micno Dasign XL 5540 filkay Computer  Inwin Magnatc Mo tain Teschnologues: Advanced Dagital
Imternabonal Inc.  Archeve Com. Producis Inc Sysloms inc. Comiputer inc Corp. information Coep
List price £595 #6449 (for XT) HE45 795 [internal 795 £ra5 £1.330
[inEernal ursl) L5099 [lor ATH Irwin 145) {nlermal unit) {irdeimad i)
5645 SRS5 (external £1.005 51580
fexiarnal wait) Irwin 445) |external unit) (External urnl)
Price per megabyte 14 BE (enternal) S16.23 (lorXT) S517.38 £19 88 519 88 S19.88 (ntermal) 543 44 (imlernald)
07 38 (enternal] 51748 (bar AT) [Irwin 145) 27 36 (exierndl) 549 5O {axtemnal)
S22.38
{Irwiin 445)
Copacity (mogabytes), !
Tormalted 1] 44 a0 L1 a0 A0 a2
internial or exiemal Bath internal inlzemal Bath Intemnal Both Bodh
Taps drive interface Flopfry disk Flappy disk Flogipy desh Flopsry disk Floppy disk Propritary SG5!
Slze of unit (HWD in inchos) 1 - 84 « 9 e x M xT T = = 7 2o dld w T hax Bax 8 Toxdx 14 3= BV w11
Sysiem specification Propreetany QIC-40 Progrigtary Proprietary QIG-40 Q=100 QG- 100
File-by-file backup L] L L L ] L ] L »
image backup | L . a _l' B
Floppy emulation O o
User interface Menu ana Menu Menu Menwcommand Menu Bos
Automatic backup L ] L L ] L L 3
Batch mode L ] L L] - L L L
._ =irSoa Ecetory Chosce o (O—Pao 5
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Improved software might push perfor-
mance times of QIC-40 systems down near
that of high-speed floppy disk backup sys-
tems—limited, however, by the overhead
required for emor-comection codes and the
necessities of the drive mechanism, QIC-
100 systems should be able to fly as fast as
DC600-based backup unilts.

But for now, | suggest that those on
tight budgets ignore the high tech and in-
vest in a fast floppy disk backup program.
If you can afford it, you'll be better off
{and probably much happier) spending a
few hundred dollars more ona DCA00 sys-
tem. To help you judge for yourselves, we
review seven products, which are listed in
alphabetical order by manufacturer.

ADVANCED DIGITAL
INFORMATION CORP.

ADIC TD-440

The sturdy ADIC TD-440 from Advanced
Digital Information Corp. 15 an external
tape system that thinks it's a disk drive.
Once installed, it reacts to most DOS com-
mands as any disk would, but more slow-
ly. That disk similarity rates as the TD-
440°s strongest and weakest suit,

lis resemblance to a disk makes the TD-
440 familiar to the user and to DOS. You
use DOS commands like COPY, MKDIR,,
ERASE, and CHKDSK to run the little
tape drive. As a result, you need no special
software for your daily backup.

ADIC doesn't give you much software,
either. The TD-440 system comes with a
device driver, a formatting program (the
drive is incompatible with DOS FOR-
MAT), testing utilities, plus the SAR-
CHIVE file-by-file backup and SRES-
TORE restoration utilities. The last two
are not documented in the accompanying
manual.

The 3- by 6% by 11-inch (HWD) all-
metal box has a gray-beige pebble finish
and no controls other than those on the
drive and the power switch on the rear pan-
el. A red LED on the front panel indicates
that the drive is active.

The system connects to the host PC
through a SCSI interface using an 8-bit in-
terface expansion board that's 5 inches
long. ADIC supplies a full meter of cable.
The SCS1 interface hints that this same unit
may appear in other systems—maybe even

e AAAAAASAAN
' The ADIC TD-440 is
an external 3- by 644
by [ ] -inch drive thar
cowmmects fo the host
PC through an SCSI

the Macintosh, A power cable is supplied

for plugging the drive into a wall outlet.
You configure your system by adding

the ADIC device driver to your CON-

TR
#4 FACT FILE

ADIC TD-44)
Audvanced Digital Information Corp.
14737 NE ETth

P.O. Box 2996

Redmond, WA 98052

(B00) 336-1233

(206) 88 1-8004

List Price: 1,590 (external unit); $1,390
(internal unit).

Requires: 128K RAM; DOS 2.0 or laser.
In Short: An istemal tape bacloap system
based on the QIEC- 100 that uses an SCS1 inler-
face and softwane to emulate & random access
disk drive, yvielding slow operation for con-
ventional ]

CIRCLE 853 O READER SERWCE CARD

FIG.SYS file. During the process, your
only major choice is whether the tape ap-
pears as one big 32-megabyte drive or two
individual 17.8-megabyte units. The latter
is the default.

Before use, you format the tapes per the
QIC-100 standard. Although the docu-
mentation claims the process requires 48
minutes, it actually finishes in 41. ADIC
also supplies preformatied cartridges.

Performance is not a virtue of the TD-
440. The PC Labs BIGFILE test, which
copies a |0-million-byte file using DOS,
required 24 minutes, versus about 2 min-
utes to move the same file between hard
disks. Using the SARCHIVE program
supplied by ADIC, the 10-million-byte
backup required just over 13 minutes. Re-
storing the same file took 35.

Backing up the 1,586-subdirectory en-
vironment in the PC Labs SCATTER test
proved frustrating. The TD-440 does not
handle multiple subdirectories well. Creat-
ing one subdirectory seven levels down
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and writing one 2K file inside it required
almost 5 minutes of shuttling the tape back
and forth, SARCHIVE records subdirec-
tories faster, but in manual mode it re-
quires confirmation before it backs up each
subdirectory. | did not test it fully because [
had little desire to sit in front of the test AT
and mash the ¥ key 1,586 times, doubtless
over a period of days.

ADIC has one further inconvenience.
Before you can remove a cartridge from
the drive, you must run a special program
to flush the buffers used by the system and
thereby guarantee that everything you sent
o tape actually gets there. Presumably
you'll also want to run this program before
shutting down your PC.

If you're looking for disklike perfor-
mance, look elsewhere. If familiarity
breeds content, a dedicated DOS-lover
might find affection for the TD-440.

ALLOY COMPUTER
PRODUCTS INC.

Alloy APT-40 Model 500

Although based on a floppy disk interface,
the Alloy APT-40 Model 500 is not a QIC-
40 system. Instead, it relies on a data for-
mat that Alloy has designed to facilitate us-
ing tape as an exchange medium and has
used successfully for a number of years in
larger cartridge tape systems. In fact, the
TIP in the name of the Alloy software,
TiP-40), stands for Tape Interchange Pro-
gram.

The AFT-40 Model 500 drive itself is a
compact unit; the controller and mechani-
cals fit easily into a 3%:-inch form factor
package. To spin its capstan, the dnve uses
a belt-driven servo drive motor with an op-
tical sensor. The head scans across
tracks using a thin helical screw drive. No
eject button s provided or required: you
simply slide tapes in and pull them out
when you are done.

As with all of the systems reviewed
here, Alloy requires you to format tapes
before use. Up to 20 tracks can be format-
ted 1o yield up to 40 megabytes of on-tape
storage. Or you can format ¢ven numbers
of tracks to achieve smaller capacities but
save time. Alloy claims that a full format
takes 30 minutes; however, the pro-
cess—from the time of last required key-
stroke to when you regain control of the

FACT FILE

Alloy APT-30 Model 500

Alloy Computer Products Inc.

100 Pennsybvania Ave,
Framingham, MA 01701

(61T ETS-6100

List Price: 5695

Requires: 128K RAM; 256K RAM recom-
mended; D05 2,000 laer, AT Noppy disk
controller.

In Short: An internal fike-by-file backup sys-
tem, basesd om the D200 castridge that uses
your compuier’s existing floppy desk control-
ler and fits a half-height drive bay.

CIRCLE 84 OM READER SERACE CARD)

system—actually requires about 33.

According to Alloy, its drive is current-
Iy certified only for DEI tapes. Although
cartnidges from 3M are not certified, they
waorked fine during our testing and resulted
1N no emors,

You install the APT-40 Model 500

drive just as vou would a floppy disk: by
plugging it into the B: drive connector and
sliding it into a vacant hali-height drive
bay. The small drive adapts to the 5%4-inch
form factor by using metal brackets on
each side and includes standard AT
mounting rails. The drve reads and writes
tape at 50 inches per second at the AT's
S00K-bit-per-second data transfer rate.
The Alloy APT-40 Model 250 is similar
but slower, designed for the 250K-bit-per-
second rate of PCs and XTs.

The Alloy software adaptation is not
quite as successful as the drive mecha-
nism. In attempting to work like Alloy’s
DCH00-style backup software, the TIP<40
version imposes leisurely delays because
of the constraints of the drive mechanism.
For instance, when you load the program,
you'll find yoursell waiting for nearly 2
minutes while the tape drive initializes it-
sell and, often, retensions the tape.

Once running, the TTP-40 program is so
easy to use that you won't need its docu-
mentation. A single preliminary menu

|

| The controller and
mechanism of the
compact Alloy APT-

| 40 Model 300 fits

| easify intg a 3%e-inck
The system’ s TIP-30
sofhware wses Allov's
o data formal, You
instadl the - by 3%
by 7-inch drive by
plugging it into the B:
drive conRmecior and
sliding ir info a vacant
half-height drive bay,

R e na s n s gl
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gives you your choice of system activi-
ties—backup, restore, and utility func-
tions. Submenus activate the desired oper-
ations. TIP<#0 contains only file-by-file
functions and has no image mode, but it
furnishes all the normal file selection abili-
ties and allows batch processing.

When it comes to putting data to tape,
performance is lost to software overhead.
At 11 minutes, the backup of a single, 10-
million-byte file in the BIGFILE test was
endurable. But the system took nearly 28
minutes to handle the multiple file-and-
subdirectory SCATTER test.

Actually, this time is comparable to that
demonstrated by Alloy s DCB00 system in
earlier testing even though DC600s tend to
be faster systems, 50 obviously the speed
culprit is the software.

Although slow, the Alloy can be a use-
ful backup system when running TIPTOK.,
a program included with the system that
automatically starts backing up at an ap-
pointed time.

ARCHIYE CORP.

Archive XL 5540

The Archive XL 5540 system is based on a
3%-inch form factor DC2000 drive that
fastens easily 1o a standard AT half-height
drive slot with a pair of steel channels and
mounting rails. The drive uses a direct-
drve capstan motor, a rolary positioner,
and large helical screw to raise and lower
the read/write head.

A hinged plastic door guards the car-
tridge slot and pivots upward when you

FALCT FI1LE

Archive X1 5540

[ Archive Corp.

1650 Sunflower

Costa Mesa, CA 92626

(Tl4p641-0279

List Price: 3649 (for XT); $699 {for AT).
Reguires: 256K RAM; DOS 2.0 or later;

| | foppy disk controller,

In Shaort: An intermal fke-by-file backup sys-
ferm, based on the QIC-40 standard for the
D000 castridge, that operates showly
through your computer's existing floppry disk
controller

CIRCHE 0 Ofd FEADE R SEPCE CARD

slide in a tape. Unlike most other DC2000
style drives, the Archive completely swal-
lows a tape cartridge. Pressing a push but-
ton atop the slot ejects the cartridge. To the
nght of the release button is a red dnve ac-
tvity LED.

The Archive XL 5540 closely follows
the QIC-40 standard and operates at a data
transfer rate of 500K bits per second off a
standard AT floppy disk controller. A sim-
ilar model, the 5240, is rated at 250K bits
per second for XT applications.

Installation is a matter of sliding the
drive into the B: drive bay, plugging it into
the B: drive connector on your floppy disk
data cable, and attaching a power supply
cable to the dnve. The Archive drive is un-
usual in that some systems (including
mine) will think that it is a malfunctioning
floppy disk drive if you leave a cartridge in
the drive when you boot up.

The drive is controlled by Archive's
(N Cstream backup software. QfCstream
15 marked by a very simple menu sys-

Lo s a o aa sy oy o

The Archive X1 5540
closely follows the
QICH0 standard and
operales af o darfa
transfer rate of 500
kilobits per second off
a standard AT floppy
dizk comtroller. Unlike
mast DC2000 drives,
the 1%~ by 5% by 7-
inch XL 5540
swallows a cartridge.
You press a button
alop the cariridee slot
fo eject the cartridge.
e

tem—just a few lines of text on the
screen—ihat’s also amenable to batch file
operation.

In some ways the Archive software de-
serves the attention of other manufactur-
ers. It keeps you posted on all the arcane
activities involved in operating the QIC-40
system, to the point of telling you when it
is looking for the top edge of the tape. Al-
though such messages don't do anything
for system performance, they are reassur-
ing, especially considering the lengthy
waits all these DC2000 tape systems en-
gender.

The software appears to be designed 1o
implement a simple backup system, giving
you the option of full backups or a backup
of changed files only. If you wish, you can
also individually select files for backing
up, but there 15 no provision for true image
backups.

That said, the Archive system is slow,
even compared with other DC2000 sys-
tems. Backing up during the 10-million-
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byte BIGFILE test required 1 1 minutes, 24
seconds. Backing up a 1,578-subdirectory
hierarchy (with two 2K files in each sub-
directory) during the SCATTER test re-
quired 27 minutes, 49 seconds.

The Archive drive is the most sturdily
built of all the drives reviewed here. As a
complete system, however, it doesn't live
up to its potential,

TRWIN MAGNETIC
SYSTEMS INC.

Irwin 145 (Internal)
Irwin 445 (External)

More PCs depend on tape drives made by
Irwin than those of any other manufactur-
er. Irwin was among the first to acknowl-
edge the need for . inexpensive
tape backup systems for PCs. And it has
built several systems based on the smaller
DC1000 and DC2000 cartridges.

The lrwin 145 (Intermal) and 445 (Ex-
ternal) drives are among the latest. These
tape transports are available either un-
adomed, expanded to fit a half-height,
SVa-inch drive bay (the Irwin 145), orina
minuscule external chassis that's only 2 by
4%% by 7V inches (the Irwin 445).

These cartnidge units share the same
technology, interface, and software, As
with previous Irwin effors, these newer
units do not follow any committee-en-
dorsed standard. But because of their sheer
volume of sales, they may become a stan-
dard in themselves.

The Irwin interface is based on the stan-
dard Aoppy disk controller, but the dnves

e
FACT FILE

Irwin 145 (Irtermal)
Irwin 445 (External)

Irwin Magnetic Systems Inc

2000 Comerterwealth Blvd,

Ao Arbor, M1 48105

(BO0) BACKLPI

(31 3) 996-3300

List Price: $793 (imemal); $895 (exicmal).
Reguires: DOS 2.0 or buier; 256K RAM,
In Short: DCH000-bassd tape backup sys-
fem using & proprictary standand operated
through your computer's existing Moppy disk
CFCLE B0 ON MADUR R GO

do not connect directly to the floppy disk
cable. Instead, a special interface card in-
tercepts the signals from the controller to
the fMoppy disk, plays with them, then
senicls them on their way again.

The Irwin adapter is an 8-bit-bus shont
card that slides into the expansion slot next
to the native drive controller. The Irwin in-
terface has the ribbon cable that would or-
dinarily connect floppy disks to their con-
troller. You use a short ribbon cable,
which Irwin supplies, to connect the inter-
face to the header on the same controller to
which you would normally attach the flop-
py disk cable,

In addition, for the Irwin 445 external
tape drive, you must connect a power ca-
ble—like the one you'd normally plug into
a tape or disk drive—to the controller card.
The 445 does not have an internal power
supply but rather draws its current through
its direct cable connection to the AT's
power supply. This power connection to
the interface card eliminates the need to

o
The frwin 145
{imtermal ) and frvin
445 | External ) drives
o R se a

| committee-endorsed
stamdard. The
interface is based on a
standard loppy disk
corttreller, il the 2 -
by 415 by Fifs-inch
dirives ao mor covenect
directly 1o the floppy
disk cable; a special
interface card
intercepis signals
Sfrom the controller o
the floppy disk before
sencing thern alfomng.
"

draw high currents through (and possibly
overload) the AT’ s internal expansion bus,

The Irwin software consists of a sub-
stantial set of programs that bear the name
EzTape. Supplied on two disketies, Ez-
Tape is easy to install, handling the entire
chore automatically except for a quick
switch of the disks.

rTape 1s completely file oriented and
operaies either directly through a menu-
driven front end or through batch files. Ir-
win simplifies s operation by including
two readyv-made batch files, BACKALL
and CHANGED, that back up either your
entire hard disk or just the modified files.
You'll peed to leam nothing more than
these commands for most ordinary backup
routings.

Additionally, you can take full manual
control and back up and restore individual
files through the EzTape moving-bar menu
system. Or you can build parameter files to
automate your personal backup system.

EzTape allows you to include or ex-
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clude individual files (including hidden
and system files) from backup sessions; al-
tematively, you can key your backups to
file attribute bytes or time and date.

Irwin also includes some useful wrili-
ties. One of these, TFORMAT, formais
tapes (although Irwin supplies preformat-
ted tapes). The process takes just over half
an hour. EzSrart allows you to set the date
and ume at which a backup session will
automatically stant, allowing your system
to make backups unattended.

The performance of the Irwin system
rates in the middle of the pack when com-
pared with other DC2000 systems, requir-
ing about 9 minutes to back up the single,
contiguous 10-million-byte BIGFILE test.
It was unable to handle a hierarchy of sub-
directories during the SCATTER tests,
however, begging ofl with the emor mes-
sage: ““The length of this path exceeds the
limit. Files in this directory and it's [sic]
subdirectones will not be backed up. ™

MICRO DESIGN
INTERNATIONAL INC,

MDI External MT-
40P/AT

Micro Design Intermnational is not a tape
drive manufacturer but a system integrator
that takes components from others and
then assembles them into tightly integrated
subsystems. Although the MDI External
MT-40P/AT is based on an Alloy APT-40
Model 500 canridge tape drive and Alloy’s
own TIP<40 software, Micro Design adds

r'k_
4 FACT FILE

MDD External MT-#0F/AT

Micro Design Imemational Inc.

6985 Unaversity Blwd,

Winter Park, FL. 32792

(800} 228-0891

(305) 6T7-8333

List Price: $695; 3595 for imemal anit;
Adapier, 550,

Requires: 256K RAM: DOS 2.0 or later;
floppy disk controler,

In Short: A DC2000 tape backup system ina
portahbe case for shuling between PCs;
based on Alloy handware and file-by-file
software,

CIRCLE 888 Ol READER SERRICE CARD

an important benefit 1o its backup system:
portability.

Micro Design packages the Alloy dnve
and a small linear-technology power sup-
ply together in a black plastic instrument

case with a large handle. Hence, vou can '

move it from computer to computer, back-

ing up a whole office-full of data with one |

small hardware investment.
Because it 1s operated by a standard AT
floppy controller, the External MT-

| 40P/AT requires no additional interface

board. It does, however, use some fancy
cabling to access the output of the AT's
disk controller.

Micro Design supplies a “‘paddle
board"™ that plugs into the B: drive output
of the existing AT floppy disk data cable.
To make the connection, you slide a sec-
ond cable onto the other end of the paddie
board and route it to the rear panel of the
host computer. You then mount a connec-
tor on the far end of the cable onto the out-
side of the AT chassis with hardware that

] AR
Micro Design
fiernational s 3- by
Elae by Seinech MDD
External MT-0PIAT
is beased o the Allery
APT-20 Model 300 bur
dadels an imporians
berefir; poriability,
The drive and power
supply are packaged
in i cose with o
handle, Since the
svstem s operated by
a standard AT Roppy
controller, it requires
ner additional imterface
bewerred.

A aa e e s

Micro Design provides with the system.

Y ou connect another length of cable be-
tween the new external floppy disk jack
and the rear of the Extemnal MT-40P/AT.
The cabling system costs $50 and can be
ordered separately so that you can modify
several ATs to share one tape dnve.

A similar model, the External MT-
40P/XT, 15 available for backing up PCs
and XTs. Based on the Alloy APT-40
Model 250 drive, the XT model operates
somewhat more slowly due to its 250K-
bit-per-second data transfer rate {com-
pared with S00K bits per second for the AT
miodel) but requires no cabling work. It
plugs directly into the floppy disk expan-
sion connector on the rear of the XT con-
troller.

The Micro Design soltware strongly re-
sembles the TIP<40 program that Alloy
supplies. Only the full-screen Alloy initial
logo display is missing. Consequently, the
Micro Design system operates just like the
Alloy APT-40 Model 500 and delivers vir-
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hagh-speed floppy dick backup system. The
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£ L:. Performance Tests: DC2000 Systems

A0 standard used by the Mountain Computer and
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BIGFILE SCATTER
Formal Backup Riestore Backup
time lime lime lime
Mountain TD4440 M5 549 4.8 132
Mounkain Compuber Ing,
Archive XL 5540 428 11.4 6.8 278
Arching Comp
ADIC TD-440 410 13 5.0 DNF?
Advanced Digital Indormation Conp.
Irwin 145 and Irwin 445 385 an a1 Emart
Irwin Magnatic Systemes Ing
MDI External MT-30P/AT 368.3 BS BB 335
Micro Design Internationad Ing,
Alloy APT-30 Madel 500 38.3 BY E8 336
Alloy Computer Products inc
TG-1040e HS 38.0 83 6.9 Emort
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Frudlsrs-Ery i [ECACEy | 1l Tl Bap ey Fioms e hone
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oo ol 1578 subdioctorses and s each ona with two

i

tually identical performance.

Based on Alloy's proprietary tape for-
mat (rather than the expected QIC-40 stan-
dard), the Micro Design system also re-
quires you to format tape cartridges before
use, a process that takes about 38 minutes.
Each tape holds a maximum of 40 mega-
bytes when all of the 20 available tracks
are formatted.

In the Micro i ion,
operation of the TTP-40 software can re-
quire a lot of waiting. For instance, when
loading the control software, you must

wail while the tape's tension and the head
are indexed before you're given control.

A single preliminary menu gives you a
choice of system activities: backup, re-
store, and utility functions. Submenus ac-
tivate the desired operations. Batch file
and automatic backup operation at an ap-
pointed time are all available.

The portable design makes the MT-
40P/AT an interesting alternative to Al-
loy's own unit. If you have a number of
systems to back up regularly, it can be a
workable solution.

MOUNTAIN COMPUTER INC.

Mountain TD4440

Of all the tape systems here, the Mountain
TD4440 is the only one that hints at the ca-
pabilities of the QIC-40 (revision D) stan-
dard, On long, contiguous blocks of data,
it nearly achieves the speed of an advanced
floppy disk backup system, requiring 6
minutes to back up the 10-million-byte file
of the BIGFILE test.

The Mountain Computer tape drive it-
self represents a bold new move for the
company: it"s the first drive that Mountain
isell manufactures. Although the drive
mechanicals are compact enough to easily
fit a 3%2-inch form factor bay, its integral
control electronics actually require a full
5V-inch slot. Metal brackets and AT
mounting rails extend the sides of the chas-
518 50 that it can fit into a full-size, half-
height drive slot.

Unusual among these tiny tape trans-
ports, the Mountain uses a direct drive mo-
tor (no belt) and a clever helix-and-lever
mechanism for raising and lowering the
read/write head. There's no door to cover
the drive slot, nor a cantnidge-release push
button. You just slide in a tape and pull it
out when you're done.

As with most QIC-40 drives, the
Mountain plugs directly into the 1.2-
megabyte (S00K-bit-per-second transfer
rale) floppy disk controller electronics of
an AT or compatible. The only other con-
nection you need is for power.

Four floppy disks full of software ac-

T Oy

F-ACT FILE

Mountain T

Mouwntain Comnputer I,

360 El Puchlo Rd.

Scotts Valley, CA 95066

(8O0 4580300 (outside Calif. )

(408) 438-66350

List Price: $795

Requires: 256K RAM; DOS 2.00r kater; AT
floppy disk controller.

In Shori: The fastest DC2000 tape backup
system of this group. Capable of both file-by-
file ard amage backups, i operates through
YOI existing w&mmﬂbwﬂr&
QHC-< standard.

CRCLE 650 O P ADER SDfCE CARD
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:.r that mearly ackieves
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The Mowntain
T4 ix the only

system reviewed here

the speed of an
acvanced Roppy disk
Berckaup svaren, The
Ve by 5% by B-inch
T4 also stands
entd frow edher
DO 2000 systems
becanse of its wrasiad
direct-drive motor and
heliv-and-lever
mechanism for raising
| et fowering the
readiwrite head,

[

m [f you're as impatient as
most AT owners, you'll
welcome the TD4440’s
relatively high speed.

company the system. Installing this large
amount of code 15 completely automatc
and even allows you to stop halfway
through if you just want to take advantage
of its menu-driven features alone. The full
package also allows command-driven op-
eration.

This control software is obviously de-
rived from Mountain's previous FileSafe
senes—and that means it's well-thought-
out, clean, and generally easy 1o operate.
All of the expected file-onented back-up

features are available including whole
disk, tagged, and selected file backups.
You back up files chosen by datwe or ar-
chive attribute, and you can ¢xclude files
that you don’t want to back up.

Full disk or partition image backups are
also permitted. Commendably, individual
file restorations are possible from these im-
age backups.

A special AutoRun program will auto-
matically make backups at an appointed
time providing your system is idle and its
clock is properly set. If you're using your
computer at the appointed backup time,
AutoRun will remind you that its time is
due without interfering with your work.
By using response files duning batch oper-
ation in command-driven mode, you can
custom-tailor the most exotic and complex
backup sessions to run completely unat-
tended.

If you're as impatient as most AT own-
ers, you'll welcome the relatively high
speed of the TD4440 system: its 6-minute

BIGFILE backup time is topped only by its
under S-minute restoration time for the
same file. The multiple subdirectory envi-
ronment of the SCATTER test required
Just over 13 minutes to back up, including
nearly a munute devoted to tagging all the
files.

The biggest problem encountered with
the TD4440 was an unusual incompatibil-
ity with a device dnver that shot the ma-
chine into the 23nd century, at least based
on its time and date displays. Some inter-
action with the driver prevented the back-
up process from being eted. Clean-
ing up CONFIG.SYS allowed the system
to operate flawlessly. Mountain is investi-
gating this situation.

TALLGRASS
TECHNOLOGIES CORP.

TG-1040e HS
AL T by 4 by 14%: inches, the Tallgrass
Technologies TG-1040e HS can hold two
full-size, half-height drnive units. Besides
holding its 5'-inch form factor DC2000-
based tape transport, it has a large enough
power supply (50-watt) and enough
mounting hardware and space to add a
hard disk. In this way, you can make a
complete external mass storage system
with its own built-in backup. The Tallgrass
tape system is also available as a bare drive
for installation inside AT system unils.

Its all-steel construction and office-
equipment beige finish implies sturdiness

T |
&
- FACT BELLE

TG-1040e HS
Tallgrass Technologies Corp.

10100 West 82nd St

Orverland Park, K5 66214

{BO0) 228-3475

(0135 492-6002

List Price: 51,095 {external}; $795 (inler-
nal).

Requires: 256K RAM; 640K RAM recom-
mended; DOS 2.1 or later.

In Short: A QIC-100-based tape backup sys-
temm that uses a proprietary controller for file-
biy-file or imsge backups. Includes X-Tree
ansd BackTrack for disk management and

aomatc ime-controlled h:l:'m! up.
SO READER SERWYCE CARD

S
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and long life. And, in fact, the Tallgrass
external TG-1040e HS is a heavyweight
for a little system.

Built around mechanicals that should fit
a 3%=inch form factor, the Tallgrass drive
(like the Mountain) uses a 5%-inch-wide
circuit board for its control electronics and
direct-drive motor. The Tallgrass drive has
a head-positioning mechanism different
from that of the Mountain and a large push
button to release and eject canridges.

The TG-1040e conforms to the QIC-
100 standard, although the company calls
it PC/T in its documentation. In fact, Tall-
grass's PC/T was the precursor to the QIC-
100 standard.

As with all QIC-100 systems, the TG-
1040e HS requires its own interface: a full-
length, XT-height, B-bit bus expansion
board that plugs into its host computer. A
meter-long cable connects the TG- 1040
chassis to the interface board, and the
chassis plugs into a standard wall outles.

The Tallgrass suppon soltware rates as

a mature product. derived from the compa-
ny’'s well-received earlier tape systems. [t
provides both image and file-by-file
modes with all the expected options, in-
cluding selective backups by date and ar-
chive attribute. In addition, individual files
or groups of files can be restored from an
image backup.

Also included with the system is the
Tallgrass automatic backup program.
called BackTrack. and the X-Tree hard
disk operating environment. SackTrack
operates in the background and regularly
backs up any new files or those that have
been changed shortly after their creation or
alteration. BackTrack’s only inconve-
nicnce 15 the slow system response when
it"s in operation. (This setup can be adjust-
ed to fit your computing style to minimize
its effect on your normal routine. )

Unfortunately, the normal (Tape Man-
agement System) backup software is not
such a good match for the TG-1040¢ HS
system. Entering the menu-driven section

o

If voud' re looking for a fast, rouble-
Sree backup svstem, investigate a
DCHO00-based cartridge system and
forget the high-tech DC2000. Al-
though putting 40 megabvies in
your pocket is a great idea, these im- |
pPlementations are i a good match
for the expectations of the AT user
who has invested his dollars in a
high-performance machine to elimi- | |
nare waiting .

Of the systems evaluated here,
however, the hands-down winner is | |
the Mountain TDH4400. 11 5 the fast-
est, s software is up fo just abour
any challenge, and it gives you
nearly every backup feature vou
might need. The Tallgrass TG-
f(Mie HS comes in a close runner-
up in speed. And it includes a wealth
of backup and wiility software that

muts it among the fop choices.

of the backup program entails a lengthy
wait while the tape drive readies itself,
typically a delay of about 50 seconds. In
backing up the single-file, 10-million-byte
BIGFILE test, the screen remains nearly
blank with little hint of how things are go-
ing for nearly the total duration of the 9-
minute process. Restoration of this file re-
quired just under 7 minutes.

Attempting 1o back up the SCATTER
hicrarchy of files and subdirectories with
the TG-1040¢ HS system was completely
unsuccessful and ended in the error mes-
sage: “'Failed to create directory entry.”
Consequently, the system failed 1o create a
favorable impression on us.

Used only as a conventional backup
system, the TG-1040¢ HS rutes as rather
ho-hum. However, used with BackTrack,
it is & unique backup aliemative, almost in-
visible, that does its best o keep yuur
backups up-to-date.

Winn L. Rosch is a comributing editor of
PC Magazine.
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